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The Shortest 
Route From 
Pit to Plant 
Is Taken 


By the 











Sauerman Dragline Cableway Excavator 


Sand and gravel producers employing this excavator are using the minimum amount 
of labor and machinery because one mam oossasing, 8 a double drum friction hoist digs, 
conveys, elevates and dumps in one continuous. forward operation. The machine is 
equally efficient in either wet or dry pit excavation. 


If interested in this machinery write us your conditions 
and requirements and we will advise you. 


SAUERMAN BROS. 


312 S. Dearborn St. Chicago, Ill. 


Manufacturers of Dragline 
Cableway Excavators, 
Power Scrapers 

8nd Cableway 
’ Accessories 


Cableway Excavators, Power Scrapers 
and Cableway Accessories 


DECEMBER, 1918 
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Uncle Sam is Now Saying 
‘‘Thumbs Up’’ to Something 
Like $250,000,000 of Road Work 


Are You Prepared for Your Share? 


The 
Symons 
Disc 
Crusher 


with its high effi- 
rage A and economy 

e crushing of 
rock and the produc- 
tion of gravel, affords 
attractive prospects 
for a profitable par- 
en genre in the gen- 
eral prosperity which 
will attend the re- 
sumption of the na- 
tion-wide road_build- 
ing plans, which have 
been held in abey- 
ance since the Government said, “Thumbs down” to all unessential projects. Previous 
to that action, a detailed survey of the Nation’s road building plan indicated an 
expenditure of $250, 000,000.00. 


Think what this will mean in the demand for road building materials, such as sand 
and gravel, as well as the general demand which will spring from the concrete 
construction field. In this connection remember that the Symons Disc Crusher is 
one of the most efficient equipments of its kind on the market. 


There are a large number of points of superiority which we will explain to you in 
detail if you will write us. 


It is built in four sizes and with capacities of 5 to 120 tons per hour. 
Let us describe it to you fully. Ask for Catalog “R.” 


CHALMERS & WILLIAMS 


1430 Arnold Street Chicago Heights, Ill. 
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OVER {QQQUSERS 


FIND IT INDESPENSABLE IN 
STORING AND RECLAIMING, 7/4&—~ 
IN LOADING AND UNLOADING 
CARS TRUCKS AND WAGONS 


BAG— 
DOES THE WORK OF FROM 


6 T l2 MEN 





AND KEEPS = BR/ck— 
, EQUIPMENT 
"MOVING — =. 
% COKE — 
OVER 50% OF 
USERS SEND US. 





PAT ALLOWED 
. OTHER PAT'S PENDING 


Ask for Cait Litenata | 








Porrtaste Pa. 
Macuinery Company, 


Passaic, N. J. 
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will keep the wagons moving. That rate of speed is easily averaged with the 


BURCH CAR UNLOADER 


Some users exceed that pace. Fast loading is necessary, but low operating cost of 
the machine is essential. The simple, practical design of the “Burch” eliminates the 
need of several shovelers. It is sturdy and compact, capable of withstanding the 
most severe use. 

You ought to also know about our stone spreader used in conneetion with motor 
truck in spreading stone or gravel on road. 


Write for Complete Details 


THE BURCH PLOW WORKS COMPANY - - CRESTLINE, OHIO 














Continental 


Cars 
for all kinds of 


Quarry Service 


CONTINENTAL CARS are noted for their ruggedness, simplicity 
of design, ease of dumping and righting, and their ability to stand 
. up under the heaviest steam-shovel work. 


Large wheels and heavy truck construction make CONTINENTAL 
CARS cling to the track. 


MALLEABLE CASTINGS reduce the maintenance cost to a 


minimum. Send us your inquiry. 









Continental Car Company of America, Incorporated 
Main Office and Works, Louisville, Ky. 
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‘DA TSE” Send for Bulletin No. 10 
BRAINARD 


Pulverizer Co. 


Brainard Impact Coal Crusher 
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i iat eli 37 W. Van Buren St., Chicago, Ill. 

















2 AVAMITE> 


Cement Mill 
Tires and Rolls 


Sand Mill Rolls 


“ADAMITE” A high-carbon 
alloy of chromium and nickel 
made under the U. S. and For- 
eign Patents. It is hard, yet tough, strong and resists wear 
and abrasion better than any other material. 


Write for Booklet 
PITTSBURGH IRON & STEEL FOUNDRIES CO. 


Sales Offices, Pittsburgh, Pa. General Offices and Foundries, Midland, Pa. 
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Universal Crushers 


are built in 25 sizes portable or stationary, and are Money 

Makers for Pit men to crush their oversize and Quarry 

men to enable them to-produce small crushed stone for 
the concrete man, road builder and contractor. 





Machines can be adjusted while run- 
ning, to produce material varying from 
3 in. to as fine as % in. in one opera- 
tion. 


Capacities from 5 to 300 tons per day. 
Jaw openings 5x6 to 14x24 inches 
equipped with manganese jaws and 
remevable bronze bearings. 


Send for Catalogue of full line of 
Universal and Eureka crushers, rolls 
for fine grinding, Elevators and 
screens of all sizes, also full line of 
Universal Pulverizers for the manu- 
facturing of Agricultural Limestone 
fy and the grinding of other fine ma- 
| terials. 


UNIVERSAL CRUSHER CO. 


200 Third Street, Cedar Rapids 
lowa, U.S. A. 

















TRAYLOR 
Gyratory Crushers 


with their extra large shafts—eccen- 
tric both longer than others and of 
greater diameter, entirely submerged 
in the lubricant 


ASSURE YOU 


of a cool running Crusher, having the 
maximum capacity with the cost of 
upkeep reduced to the minimum. 


Bulletin QG4—It’s New 
Get It. 





Traylor Engineering & Manufacturing Co. 


Main Office and Works: 
Allentown, Pa., U. S. A. 


New York Chicago Los Angeles Spokane 
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The Largest Agricultural Limestone Producers 


The Bradley Three Roll Mill 


This mill is in use by more large producers than any other 
machine made—produces more material and at a lower cost. 


No auxiliary machinery or screens needed to procure the very 
finest finished product—takes rock 34" in diameter and reduces 
to shipping fineness in single operation. 


The Demand for Finely Ground Limestone Is Increasing. 
Why Not Prepare Now? 


Send for Catalog No. 42—Our Engineering Dept. 
Is at Your Service 


Bradley Pulverizer Co. 
BOSTON London Works—ALLENTOWN, PA. 
































7 Second St., San Francisco, Cal. 
Sn 


FROM 14"10 18" CUBES TO 1%2"- 1"- 34"- 42" 
IN ONE OPERATION 











BY using Williams Jumbo Crushers to take the feed from the very large 
Gyratory Crushers, the smaller or intermediate crushers, which were formerly 

necessary, can be eliminated as the Williams Jumbo Crusher will reduce these lar 
cubes ranging in size from 14" to 18" to a product either 13¢"-1"-3" or 3g". 
Capacities from 60 tons per hour to 200 and 300 tons per hour. Complete 
description of this extraordinary crusher is given in 

BULLETIN NO. 8 

THE WILLIAMS PAT. CRUSHER & PULVERIZER CO. 
Gen‘! Sales Dept., Old Colony Bldg., 
CHICAGO 


Plant: St. Louis. Mo. 
First National Bank Bldg., Denver, Colo. 
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Sectional cut of 
tooth, showing slope 





The “Black” Elevator 
- Boot Pulley 


Entirely eliminates the trouble and much expense 
and loss of time caused by shut downs due to the 
replacing of elevator belts in crushing plants. 


These belts wear out rapidly due to the cutting 
and bruising action of stones which fall between the 
belt and boot pulley. 


Insure yourself NOW against further loss. Our 
new catalog explains the special advantages obtained 
by their use. Write for copy. 


Allis - Chalmers Manufacturing Company 
MILWAUKEE, WIS. 


OFFICES IN PRINCIPAL CITIES 
Canadian Business Refer to CANADIAN ALLIS-CHALMERS, Ltd., TORONTO, ONT. 
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WORTHINGTON 


Keeping ahead of the country 


OTHING succeeds like success”—this is in brief 
the story behind each of the plants grouped 
under the Worthington name. 

For each has, through many years, held its own 

high place in the esteem of American industry ; 
indeed each was called into being by some vital need of indus- 
try, and you will find our products 

in the service of countless important 








branches of the country’s produc- 
: WORKS 
tion. . 
And because our products are such —— 
necessary partners in so many and Harrison, N. J. 
so varied interests, our growth has Blake-Knowles 
fairly paralleled the nation’s in- — Works 
a . Cambridge, Mass. 
dustrial development. From mod- Power & Mining 
est beginnings to eight great plants, Machinery Works 
each both pioneer and leader in its oe ee 
field, each under a common name oa 
preserving past traditions of service Cudahy, Wis. 
and satisfaction—this is the concrete Deane Works 
measure of Worthington success, eee ees 
. a 
and a hint as well of the even larger Seammned ead 
part to be played in the future. Cincinnati, O. 
Snow-HollyWorks 
p Buffalo, N.Y. 
Worthington Pump and Hazleton Works 
a a azleton, Pa. 
Machinery Corporation a 











‘@ CT 
115 Broadway, New York City — 
Branch Offices in 24 Large Cities 
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Buchanan All-Steel Crushers 


Type B—12 sizes, from 5x12” to 24x36”. 
Manganese Steel wearing parts, Water 
Jacketed Bearings, Parting Pitman in 
larger sizes, adjustable jaw stroke. Type 


lie C—24 sizes, 24x36” to 60x84”. 


Buchanan Crushing Rolls 


Type C—-sizes from 18x12” to 42x16”. 
Type C Special from 42x18” to 72x24”. 
Phosphor Bronze Bearings, Chrome Stee} 
Tires, Patent Swivel Bearings, Fleeting 
Adjustment, Dust Covers. ; 


Buchanan Magnetic Separators and 
Magnetic Pulleys 


Protect your machinery against breakage 
from tramp iron and steel. 


C.G. BUCHANAN CO., Inc., 90 West St., New York, U.S.A 






























Building 


Construction and Highway 








Unprecedented business is expected 
to follow peace. 


More housing facilities are needed— 
for homes and industry. More high- 
ways are required for heavy overland 
traffic. 


Rock Products will be in enormous 
demand. 


There is Austin rock crushing and 
handling equipment for every need. 


Send for Catalog 27 describing and 
illustrating our Gyratory Crushers, 
Elevators, Screens, Bins, and Stone 
Spreading Wagons. 

It gives typical Austin complete rock 
crushing plant installations that have 
increased capacity while cutting costs. 


Austin Manufacturing Co., Chicago 





Sales for FRANCE, SPAIN (ITALY PORTUGAL BLLGIUM ang ther Colones Tai WEST UNGHES and OMA hendied by 


ALLIED CONSTRUCTION MACHINERY CORPORATION 


120 Broadway 


LLIE 


New York USA 
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“IT Know Where the Duplex is Every 
Minute of That 100-Mile Trip— 


a It Never Fails” 


The power to endure is a 
Duplex ideal—planned for, 
inbuilt and evident in its 4- 
wheel drive construction. 


The power to endure in- 
fluenced Duplex design, dic- 
tated the materials and domi- 
nates its construction. 


The power to endure has 
been proven in _ countless 
ways, in four seasons and 
} on a thousand roads; 





—in oil fields, in lumber 
camps, in mining districts; 


—in snow and blizzards of 
the North, in mud and 




















swamps of the South, in 
sand and gumbo of the West. 


The power to endure has 
made the Duplex 4Wheel 
Drive a super-truck; it has 
earned for the Duplex the 
premier position in Truck- 
dom. 


The power to endure is 
claimed for all trucks. Many, 
no doubt, strive to embody 
it. In the Duplex it is real. 


DupLex TrucK COMPANY 
2052 Washington Ave. 
* Lansing, Mich. 


With tire mileage arbater— 
And fuel consumption less— 
Duplex cost per ton-mile is always lower. 


FOUR 
WHEEL 
DRIVE 
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“The Best Heavy Duty Truck on the Market’ 


That’s the verdict of the Beaven-Jackson Lumber & 
Veneer Company based on their experience with 3 Gramm- 
Bernstein Trucks in the difficult service of logging. 


You should know what they can do for you. 


1, 134, 2, 234, 3%4& | «—__ 


e,° © 4 om 28 rOND A, UPON sre, 
5 Ton Capacities. lees EE ccna, 
RCT TO Cina eR ECT 30 ra eRS AN 
Be, a Sarr een 
VEN-.J 4, Ci L = Vwaniece 
VEN, DN U Aon On, 
BERS. PRUrT is ~BER & Vv, O08 veeag 
ICE rR, Oe PACA Cran i ENEER Co. — 
Dist, Every '. C. 
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Heavy Strain of Quarry Haulage 
Emphasize the Quality of the 








In many of the leading quarries of the 
country the Federal Truck has shown its 
superior qualities—has proved beyond 
question that it does the work efficiently 
and most economically. 


The unusual ruggedness of the Federal, 
combined with its durability and ease of 
operation, make it a favorite in the 
heaviest kinds of haulage. 

Write us and we will send you regularly 
the magazine, “Traffic News’”—a publica- 
tion for truck owners and buyers. 








Federal Motor Truck Company 
44 Federal Street, Detroit, Michigan 


2-Ton Federal operated 
by Peter Zaiu for haul- 
ing granite at Quincy. 
FEDERAL Illinots. Always on the 


job! 
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One to Seven Tons Return Loads will cut your costs 
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KEY/T°NE 


{0-TON TRACTION 
STEAM SH°VEL 


HERE IS A LIGHT TRACTION STEAM Soret that will go 
anywhere you could take a pony | ae wagon. A 15-mile jaunt in ten 
hours, over decent roads, is easy f 

IF YOU HAVE A STRIPPING "JOB, or if you wish to accurately 
separate two strata of clay or sand, the flat bottom half- yard SKIMMER 
SCOOP will do your work as nothing else could. 

IN SHALLOW CUTTING, 6 in. to 2 ft., this little shovel will beat 
the big ones in daily output. Its 16-ft. boom — 11-ft. horizontal crowd- 
ing movement give it the bulge on shallow wo 

And it will DRIVE ITS SCOOP INTO THE TOUGHEST FIRE- 
CLAY, gravel, shale or an oh in fact, but solid rock. 

There are dozens of TONE excavators DIGGING BITUMI- 
NOUS COAL, in 7.» pits 

You can LOA FROM STORAGE PILES of crushed stone, sand, 
ore or coal, into "edaie cars, industrial cars or wagons. 

you can og around quickly from your quarry to your storage 
dump and vice ve 

AGAINST  ¥ HIGH BANK of sand or clay, where all strata are to 
be heey in digging, you would, of course, use the DIPPER SCOOP, 
which works like the ordinary type of steam shovel. 

When necessary to cut below grade, as in working around the top 
of your quarry face, you should use the DRAW DITCHER SCOOP, 
which is a positively controlled dragline attachment, cutting toward the 
machine and to a depth of 16 feet below grade. 

The machine can be thus e uip ed WITH THREE DIFFERENT 
SCOOPS AND ATTACHMENT he Skimmer, Dipper and Ditcher. 
They are inexpensive and you can change from one to another in a few 
minutes. The cost is low. 

It will give you confidence to know that, while the Keystone Shovel 
is comparatively a newcomer, there are already over 400 of them in use 
among " poemmaammiate and quarrymer, and they have won _ enthusiastic 
approva 

Besides, the machine is sponsored by the Keystone Driller Co., which 
is by no means a newcomer in the manufacturing field, having been in 
business at Beaver Falls, Pa., since 1882. 

The photographs reproduced in OUR SHOVEL CATALOG show the 
machine on dozens of different jobs and they will show you more in a 
minute than we could tell you in an hour. They are supplemented by 
many pages of cuts reproduced from drawings prepared by our Engineers. 
The accompanying text is fully descri My and contains such data as you 


will require to determine what coul ected of the Keystone - 
cavator on your work. Drop us a ine N NOW. 














KEYSTONE DRILLER CO., Beaver Falls, Pa. 


170 Broadway, New York City 
Monadnock Block, Chicago 
Joplin, Mo. 
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Because— 


DYNAMITE 


Will Do Your Work Right 


is the reason you should use it. We have a 
variety of grades—they will suit your partic- 
ular needs, no matter in what manner they are 
connected with blasting. 


Many users have individual blasting prob- . 


lems to solve. To such, we offer our consulta- 
tion services, and we will also make an ex- 
haustive study of your requirements, gratis. 
Then our recommendation of proper grades is 


at your disposal—whether you take advantage 
of it or not. 


Could you ask for more? 


AETNA EXPLOSIVES COMPANY 


Incorporated 


120 Broadway New York City 
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The Machine that meets the demand of years is here 


The KENNEDY GEARLESS CRUSHER 


ONE Crusher of this type has a capac- ~ 
ity, when crushing to 3% inch and finer, 
of approximately SIX No. 3 Gyratory 
Crushers, giving an enormous output of 
fine product. 

It is a strong, rigid machine, made 
throughout of best materials. Is driven 
by one belt or rope sheave. Power re- 
quired is little for the tonnage produced. 
Crushing parts are entirely enclosed, 
making machine practically dustless. 

These are only a few of the advan- 
tages of this remarkable Crusher. 


We have the longest line of Mining, Crush- 
ing and Cement Machinery o any n 
in the world. Send us your inquiries. 


Ask for Catalogue No. 24. 


Kennedy-Van Saun Mfg. & Eng. Corp. 
Equitable Building New York City 





























If your rock blasts down in 
big chunks that are hard to 
load, you will be interested in 
the experience of George R. 
Dempster : 

“We are handling rocks that 
would scare a 95-ton steam- 
shovel. I know that there is 
not a machine in the 
country that will 


crush the rocks Have 


which our 20- 
ton ERIE iest quarry service. An Erie will 


Af 
: ny gil a s assure you of a steady output, inde- 
Shovels will g pendent of labor conditions. 

lift. d It’s worth investigating. Write 
GEORGE R that are rola for a copy of our Bulletin Q. 
screamer y ? ens CO., ERIE, PA. 
ee Leime to handle: Builders of Errz Shovels and Cranes; 
aiek Batt Engines. 









































The Erte Shovel is built for heav- 
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Pit of Contractors’ Stone and Gravel Co. at Broadwell (Ancor), O. 


A Unique Gravel''Plant 


Operations of the Contractors’ Stone and Gravel Company 
Near Cincinnati. 


railway out of Cincinnati, known 
as Broadwell, there is in opera- 
tion a sand and gravel pit whose 
legal situation while the war was at its 


A T a little suburban stop on the 


height was indeed unique. This be- 
Cause its location was at the very 
heart of one of the largest tracts taken 
Over for munition-making by the gov- 
ffament. Far as the eye can see Uncle 
Sam acquired the land about, and only 


a short time ago, while barracks for 
laborers were rising with unexampled 
speed, ground was being cleared and 
work actually started on a gigantic air- 
nitrate manufacturing establishment. 
It was believed then that the big 
gravel pit, belonging to the Contract- 
ors’ Stone and Gravel Company of Cin- 
cinnati, would also be taken over by 
Uncle Sam, but it has continued its 
operations uninterruptedly. Work has 
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now stopped on the proposed nitrate 
plant, and it is believed that the gov- 
ernment has given up that project. 
At any rate, the Cincinnati Chamber 
of Commerce and like organizations 
are trying to arrange for some great 
steel or chemical plant to take over 
the proposition. Meanwhile the gravel 
plant will doubtless proceed as before 
the war. 

Cincinnati, long a center for build- 
ing operations, lies, roughly speaking, 
between the two Miami rivers, and 
these, in turn, make their way through 
extensive gravel deposits. This gravel 
is very easily obtainable with proper 
equipment, and so, among others, out 
at the heart of this Little Miami Val- 
ley—to the eastward of the city—the 
Contractors’ Stone and Gravel Com- 
pany has operated for many years. 

Its big gravel pit at Broadwell—or 
Ancor, as it is now called—has long 











Views from Top of Crusher House 


been a landmark with every passer 
through the valley, motorists and 
others being wont to stop and, secur- 
ing permission, climb the stairs to the 
top of the crusher, to enjoy the view 
over the cornlands. This valley-bot- 
tom is, indeed, a notable corn coun 
try. Thanks to the annual freshets 
refertilizing the land each year, 60 to 
75 bushels to the acre can be pro 
duced. 

Here and there in this fertile region 
great gravel deposits crop out, and 
that these are prolific is evidenced in 
the fact that just this one concer 
loads, at minimum, ten cars of gravel 
a day. A drag scraper runs against 
the banks, secures its load and then 
dumps this into a car waiting to carry 
it up an incline to be washed. Whel 
so cleaned it is dropped into railway 
cars near and then sent on its way. 
The large gravel is sent to the crush 
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ers, of which there are two—a Sy- 
mons No. 24 disc and a Farrell No. 
15 jaw crusher. It is 70 feet from 
the base of the pit, or hole, to the top 
of the crusher house. 

The company uses a washer patent- 
ed by Frank Cornell, head of the con- 
cern. This consists, basically, of a 
screen revolving in water, and the 
one used here is the only one of the 
sort extant. An automatic-feed is used 
to feed the gravel into the washer; 
this is also Mr. Cornell’s design. So, 
too, he uses a dump-cart of his own 
designing, which dumps and closes au- 
tomatically. As he puts it, when he 
opened the plant out there he was far 
from the city’s heart, and found that 
he achieved best results with his own 
designs. In this way he also impro- 
vised various modifications of the 


‘usual types of drag-line scrapers until 


the result became substantially his 
own make. Ten scrapers of this new 
pattern have been built and are put 
to use. 

“With these scrapers,” Mr. Cornell 
said, “we pull in by means of a gin- 
pull, and then dump out from the back 
end. We use a draw-car for the hill; 
but this is fitted with an automatic 
dump, also of our own make. This 
is constructed in such wise as to be 
almost wholly automatic; the load 
comes up, hits a ‘trick’ and dumps, 
and then reverses the engine, at the 
same time closing the door. No belt- 
ing is used, except, of course, to drive 
the machinery. With this equipment 
we can handle easily 600 tons of ma- 
terial a day; and lately, with Uncle 
Sam requiring all we could give, we 
Tan both day and night capacity 
shifts.” 





British Concrete Ships. 
Reinforced concrete vessels to the 
humber of 220, representing some 200,- 
000 tons of shipping, were under con- 
struction last month in the United 
Kingdom. According to the London 





Times, the capital outlay for these 
ships, aside from cost of land and 
shipyard plants, was estimated to be 
nearly $20,000,000. On the designs 
adopted the saving of steel is stated 
to be fully 70,000 tons on what would 
be required for steel ships of the same 
carrying capacity. 


“Pit and Quarry” Over 
There. 

ORP. LEWIS A. ADAMS, assistant 
C superintendent of the Ohio Quar- 
ries Company, Amherst, O., who has 
been with the famous Quarrymen’s 
Regiment from its organization, has al- 
ways been a close reader of Pit AND 
QUARRY and had paper forwarded to 
him wherever that gallant and effi- 
cient body of fighters and workers 
were ordered to do their bit. In an 
appreciative letter to the editor he 
writes: 

“TI have read with great interest the 
copies of Pir AND Quarry that were 
forwarded by my father, and you will 
be glad to know that several of the 
boys also found much pleasure in 
reading them. 

“The 28th Engineers, or the ‘Quar- 
rymen’s Regiment,’ is over here and 
getting out rock. My company oper- 
ated two quarries on the coast at a 
port of debarkation for two months. 
The rock quarried was used for road 
construction and maintenance. It was 
a different proposition from quarrying 
in America, but we delivered the 
goods. 

“We are now in the zone of advance 
and are operating a quarry. The rock 
removed is used for road purposes. It 
is a hand job all the way through— 
pick and shovel work. The rock is a 
limestone and it is broken up and im- 
bedded in layers of clay. The large 
stone is used for Telford base work, 
the smaller stuff being napped up by 
hand into macadam. We are making a 
good output in spite of handicaps of 
mud and rain.” 
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Substitutes for Nitric Explosives 
Liquid Oxygen, or Oxyliquit, Has Some Advantages but 
Many Limitations. 
TM 


THE recent industrial exploitation in Germany on a large scale 
of a new explosive is interestingly described in a lengthy 
article in the French engineering journal, La Genie Civil, a trans- 
lation of which appears in Scientific American Supplement No. 
2234. But for the war this new explosive, which the Germans 
call oxyliquit (liquid oxygen) or sprengluft (explosive air), would 
undoubtedly have long remained without practical value. From 
the beginning of hostilities, however, military necessity com- 
pelled the German authorities to requisition the entire stock of 
nitric explosives. Private industries (coal mines, potassium 
mines, stone quarries, etc.) which used large quantities of these 
were therefore compelled to look for some substitute. This was 
a favorable occasion for German engineers, who for about fifteen 
years had worked on the problem of oxyliquit, to give their 
products a trial. The principle of the new explosive is entirely 
different from those upon which all others are based, as will 





appear from the following abstract. 


WNT 


are generally substances (mixtures 

or definite compounds) containing 
two essential constituents, a combust- 
ible element, carbon, and an ignition 
element, oxygen. The explosion is the 
result of the abrupt and violent com- 
bination of these two elements. 

Oxygen is introduced under the form 
of nitric combination (nitric ether, 
nitric derivatives, nitrates) or chlori- 
nated combination (chlorates or per- 
chlorates); carbon in form of an or- 
ganic matter (cotton, phenol, toluene, 
etc.). It is therefore easy to see that 
in ordinary explosives the combination 
of the active elements carries with it 
a considerable dead weight, consti- 
tuted by the other elements (nitrogen, 
chlorine, potash, etc.). 

It is not so with oxyliquit; here the 
liquefied oxygen is put in contact with 
carbon in a divided and porous form. 
Under a system of ignition the combi- 
nation takes place with explosion, and 
in principle the procedure is perfect. 
In the evolution of this process, how- 
ever, which was first invented by 
Linde in 1895, many difficulties were 
encountered. 

Liquid oxygen is always produced 
on the spot where it is to be used, as 


| ‘are genera or military explosives 


it is impossible to keep it very long, 
notwithstanding all the precautions 
taken against volatilization. It is pre 
pared by liquefying the air, the mix. 
ture so obtained of liquefied nitrogen 
and oxygen being submitted to a par- 
tial distillation, which eliminates the 
larger part of the nitrogen, more vola- 
tile than the oxygen. The resulting 
bluish liquid contains about 85 per 
cent of oxygen. 


The German society for the exploi- 
tation of the Linde patents is able to 
furnish installations giving an hourly 
output of 10 kg. (23 lb.) of liquefied 
rectified oxygen. The price would be 
about 25 centimes per kilogram, in- 
cluding amortization and interest on 
capital invested. 


To transport the liquefied oxygen 
from the place of production to the 
place of utilization, mine or quarry, 4 
new container was necessary. 

In the laboratory, glass vessels, s0 
called “Dewar” bottles, having double 
walls with a vacuum between, have 
been used for the keeping of liquefied 
oxygen. These bottles are not closed 
—on account of the danger of a closed 
bottle in handling—but, thanks to the 
good insulation, the loss of oxygen by 
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Fig 6 








Figs. 1, 2. Bottles for transporting. 
immersion. 5. 


METHODS OF TRANSPORTING AND USING OXYLIQUIT 


Kowastosch cartridge. 4. Vessel for 


Charging a bore hole—A, tampon of hard clay; B, tampon of 
soft clay; C, cartridges; D, primer and ignition fuse. 6. 


Messer cartridge 


(Marsit_method)—A, wire handle; B, waterproof cardboard; C, waterproof 
paper; D, ordinary paper; E, lampblack; G, permeable covering. 


evaporation is very small (about 50 
grammes per hour, or 17.5 oz.). 
These glass bottles, easily breakable, 
are not convenient for wholesale man- 
ufacturing nor for use in the work- 
shop. They are now replaced by con- 
tainers of metal—especially brass and 
steel—and these give excellent service. 


The steel or brass bottles do not 
hold the vacuum as well as those of 
glass—being more porous—and the 
vacuum must be often renewed. To 
lessen this inconvenience, Dewar in- 
serts between the walls very porous 
charcoal. 


When the vacuum is made and the 
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bottle filled, the annular space between 
walls takes a temperature of —190° C. 
(—372° F.), the normal boiling point 
of the liquid, and the charcoal gets ex- 
tremely porous, and absorbs with great 
avidity the little gas that passes 
through the pores of the metal. The 
insulation power of the receptable is 
well maintained for a long time. The 
containers, of a spherical form, which 
serve for the transportation, have a 
very slender neck in order to lessen 
evaporation. This slender neck would 
make decanting difficult, as the air 
which must take the pace of the out- 
flowing liquid cannot come in at the 
same rate of the liquid coming out. 
Therefore the neck of the inner bottle 
B (Fig. 1) which does not touch the 
external wall A, has been elongated; 
when the bottle is tilted, the interior 
tube, long and with thin walls, is bent; 
the inner bottle touches the outer at 
D and E (Fig. 2); the insulation is 
interrupted; there is a warming up of 
the space, and the warmed up liquid— 
partly evaporized—creates an interior 
pressure, which drives the liquid 
through the thin neck. It is thus pos- 
sible to pour out quickly and steadily. 

The combustible material must be 
rich in carbon, and also porous, so as 
to come in intimate contact with the 
liquid oxygen. Several have been 
tried; a mixture of gasoline and in- 
fusorial earth (Kieselguhr), in pro- 
portion of 40 to 60; a dry wood pulp; 
finely pulverized cork; dried peat; 
lampblack. This latter showed its un- 
qualified superiority over all other ma- 
terial. 

USE OF THE CARTRIDGES 

By what is known as the Kowastsch 
method, the liquid oxygen is poured 
upon the lampblack in the bore-hole. 
A cylindrical cardboard cartridge is 
made of the same diameter as the hole 
(Fig. 3); this cartridge B contains 


the lampblack C, or other porous ma- 
It is closed at 


terial rich in carbon. 








both ends with cardboard or cork. Two 
small tubes A, of thin cardboard, 
pierce the stopper at the outer end. 
hese tubes serve for the pouring of 
the oxygen, also for the ignition sys- 
tem (fuse or electric). The cartridge 
being thus made, a metal rod is in- 
serted in each tube to prevent them 
being crushed, and the cartridge is de. 
posited at the bottom of the hole. It 
is then packed with a wad of clay. 
The metal rods are then extracted 
and the liquid oxygen poured in 
through the larger tube by means of 
an elbow funnel. The gaseous air es- 
capes by the shorter tube, and also 
the overflow of liquid oxygen when the 
cartridge is saturated completely. 
The cartridge is now ready for the 
firing. The explosion is comparable 
to that of dynamite. 


The Marsit method allows of a more 
regular working; it is therefore more 
in use than the other. Here the car- 
tridge is saturated before being intro- 
duced in the bore-hole. To do this 
the cartridges are immersed in a spe- 
cial vessel of cylindrical shape with 
double walls, filled with liquid oxygen 
(Fig. 4). The cartridges are left first 
exposed for a few minutes to the va- 
pors above the liquid, to cool them off, 
then completely immersed for half an 
hour. The saturation is therefore 
complete. When the cartridge is sat- 
urated, it is taken out, and the igni- 
tion system attached as quickly as pos- 
sible; it is then placed in the bore 
hole and tamped, as shown in Fig. 5, 
and exploded. 

The manipulation in this method is 
far simpler than in the first men- 
tioned. The only inconvenience is the 
unavoidable delay between the taking 
out of the cartridge and the placing 
in the bore-hole. During the lapse of 
these few minutes a certain part of 
the oxygen of the cartridge evaporates. 
To lessen this loss, and to keep in the 
lampblack a sufficient excess of oxy- 
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gen, the walls of the cartridge are 
made watertight; they are of corru- 
gated cardboard. Fig. 6 shows this car- 
tridge, called the Messer cartridge, 
which is very much in use. This 
make-up explains the long duration of 
the immersion. But in this way the 
cartridges keep their strength for 8 
to 10 minutes after they are taken out 
of the liquid oxygen. 

There is no need of a detonator to 
explode these cartridges, and this is 
one of the advantages of the new 
method; all that is necessary is a 
small primer ignited by a fuse or by 
electricity. 


PRACTICAL RESULTS 


The principal company manufactur- 
ing oxyliquit, the Sprengluft Gesell- 
schaft, m. b. H., of Berlin, claims to 
have delivered each year an equivalent 
of 10,000 tons of nitric explosives. 
Even allowing for probable exaggera- 
tion, that shows how widely this prod- 
uct is used in Germany. Its greatest 
advantage over other explosives is that 
it almost entirely eliminates the dan- 
ger of accidents. The cartridge itself 
is explosive for about 10 minutes only, 
between the time of its saturation and 
the time of its ignition. During this 
lime the danger is not any greater 
than with any other explosives. The 
result is that in case of a miss it is 
only necessary to wait half an hour 
for the cartridge to become entirely 
harmless, and then one can uncover 
the bore-hole without any danger. 
What is more, all dangers inherent to 
transportation and storage of the ex- 
plosive are entirely eliminated. 

The method, however, has its incon- 
veniences, the principal objection be- 
ing that it is impossible to store liquid 
oxygen, necessitating the establish- 
ment of a liquefaction and rectifying 
Plant at the place where it is used. 
Also there is need of very experienced 


hands for a quick charging of the bore- 
holes. 


Theoretically the new explosive can 
claim superiority over others. In prac- 
tice, however, it gives an explosion 
hardly equivalent to the most power- 
ful explosives known, the common dy- 
namite and the gelatine-dynamite. 





Thawing Dynamite. 

YNAMITE is both combustible and 

subject to explosion from a heavy 
shock or concussion. Such being the 
case, it would not make safe kindling 
wood for the kitchen stove. Neither 
would a man drop it from a second- 
story window on the pavement any 
sooner than he would his watch or 
his eye glasses. As a rule, any ordi- 
nary heat that does not injure the 
human body is perfectly safe from the 
dynamite viewpoint. The low freez- 
ing dynamites are not affected by cold 
at a temperature above that at which 
water freezes, but will chill at lower 
temperatures. 

When frozen it is more insensitive 
and may give trouble by failing to 
explode; hence it should be thawed 
before using. Several instances have 
been known where frozen dynamite 
has been laid on top of a hot stove 
or in the oven with disastrous results 
to the stove, and somewhat damaging 
effects on the unenlightened individual 
who attempted to do the thawing in 
this manner. 

Probably the best method of thaw- 
ing small quantities is to have two 
metal vessels, one fitting loosely into 
the other, or a specially constructed 
double compartment kettle. The 
outer vessel or compartment should 
be filled with warm water, while the 
dynamite is placed in the inner com- 
partment, where it is dry, and allowed 
to thaw. The practice of placing the 
dynamite cartridges themselves di- 
rectly in the warm water is question- 
able, for instances have occurred 
where some of the explosive ingredient 
has been leeched out. 
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Fig. 1—View of extreme east end of Spring Lake Quarry of the Washara Granite 
Quarries Company. 


Wisconsin Granite Operations 


Waushara Company’s Quarries at Spring Lake Turn Out an 
Excellent Product 


RANITE blocks are the prin- 
(5 cipal but by no means the only 

product of the Waushara Gran- 
ite Quarries Company, for they turn 
out also an excellent and highly prized 
quality of monumental stock and hun- 
dreds of cars of crushed granite which 
find at all times a ready market. The 
company was organized in 1903 with 
offices in Chicago. Its most interest- 
ing property is the quarry at Spring 
Lake, Wis. This comprises 46 acres, 
and the opening now is 460 by 365 
feet with a depth of 50 feet. A very 
good idea of the character and method 
of operation can be obtained from the 
illustrations, 


The first photograph gives a view 
of the extreme east end. Normally 
about five hundred men are employed 
here and this picture shows quite a 
group of them. The view also gives 
an excellent showing of the quarry 
formation. In handling the stone a 
modified gravity system is generally 
employed. The bench being so high, 
the stone is dumped direct into rail- 
road cars. 

In the second illustration are shown 
granite blocks ready for loading. Al- 
most the entire output of the quarry 
is used by the city of Chicago and the 
Chicago Surface Lines. Another im- 
portant contract is with the Ready & 
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Fig. 2—Granite blocks, ready for loading. 


Callaghan Co. to supply all-the granite 
blocks required for paving contiguous 
to and within the big central ware- 
house establishment of the U. S. Quar- 
termaster Department on Thirty-ninth 
street from Ashland Avenue to West- 
ern Avenue and along the Drainage 
Canal. 

The paving blocks from the Wau- 
shara quarries are highly prized for 
their superior wearing quality, being 
much harder than Vermont or other 
New England granite. Its fine rich 
color also adapts it splendidly for di- 
mension stock and for monumental 
purposes. The company produces 


about 200 cars of monumental stock” 


each year, and this is all contracted 
for delivery to two concerns—the 
Marathon Granite Co. of Wausau and 
the Pike River Granite Co. of Mari- 
nette, Wis. 

The crusher house, shown in Fig. 
4, is equipped with three McCully 
crushers, one No. 6 and two No. 3, op- 
erated by three Allis-Chalmers motors 
of 225, 125 and 25 hp. respectively. The 
quarry equipment includes also, be- 





sides dump cars of the company’s own 
design, six American Hoist & Derrick 
Co. derricks and six hoisting engines, 
all electrically operated except some 
of the derricks, and one Sullivan com- 
pressor class W B-2, operated by a 350- 
hp. Allis-Chalmers scintillating motor. 

Thomas P. Flynn, president of the 
Waushara Granite Quarries Company, 
is one of the most popular of the stone 
men of Chicago and the Middle West 
and known internationally also for his 
energetic work in connection with K. 
of C. and other patriotic activities. He 
is entitled to three bright stars in his 
service flag, having three sons in Uncle 
Sam’s service. Following is an extract 
from a recent letter from Sergeant 
Raymond D. Flynn, who at this writ- 
ing is still in France. It shows that 
our boys over there will be able to 
give us some pointers on roads and 
roadmaking when they come back to 
us: 

“Granite blocks sure predominate 
for pavements over here. While in 
England, all our marching was done 
on granite, and two-thirds of the pave- 
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Dimension and monumental stock. 












Fig. 4—Crusher house. 
installed. 


Three McCully crushers, one No. 





6 and two No. 3 are here 
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ments in the larger cities are granite 
block. In England, all the approaches 
to railroad stations, the yards, etc., 
are paved with the Durax block, a lit- 
tle larger than those we laid at Twen- 
ty-sixth and Western Avenue, while 
most of their main streets are paved 
with the larger block. They differ 
entirely from the Chicago specifica- 
tions. In some cases they are almost 
6 to 7 in. square and they do not give 
nearly as even a surface as the Chi- 
cago block. Of course all my observa- 
tions were made at rout step or from 
a car window.” 


Standard Sand for 


Plastering. 

Norman G. Hough, chief of the Con- 
struction Bureau of the Lime Associa- 
tion, has been charged by Committee 
C-7 on Lime of the American Society 
for Testing Materials with recommend- 
ing a standard sand for plastering pur- 
poses, and he is devoting considerable 
study to the matter at this time. The 
first step is to analyze sand generally 
for plastering purposes’ in the larger 
markets. Requests for 5-lb. samples 
have been made from New York City, 
Philadelphia, ilmington, Atlanta, 
Cleveland, Chicé@go, Indianapolis, Cin- 
cinnati, Toledo, Detroit, St. Louis and 
Kansas City producers. 


Lime Producton in the United States 


burned and sold in the United 
States in 1917, as reported by 
the U. S. Geological Survey, and just 
published, show a total of 3,786,364 
short tons, valued at $23,807,877—a de- 
creased of 7 per cent in quantity but 
an increase of 28.6 per cent in value 
over the figures of 1916. In 1917 only 
597 plants were in operation, against 
778 in 1916. The average price per 
ton, which for a number of years has 
been within a few cents of $4, rose to 
$6.29 in 1917. 
The following table shows the out- 
put of all States marketing more than 


CC bumed 2 statistics of lime 


- 50,000 short tons: 


Lime Produced in 1917 


Total Lime 

State. Tons Value 
Pennsylvania ...... 936,209 $ 5,900,056 
BS ee 479,856 2°975,466 
Virginia RS a een a tees 307, aoe 1,820,446 
West Virginia...... 245,5 1,268,34 
lO — Se 334936 1,435,914 
PCONSIN 3... 5.55. 169,650 1,037,578 
BTEBAN ova ecccee 135,920 892,682 
Massachusetts ..... 134,937 916,569 
MPETYIANG 2 .ccccsce 133,087 694,576 
ae 124,199 950,811 
SN ac oboe 6 3 07 118,530 646,555 
eS ie ae eee 108,788 892,855 
MOMMOBBCG ......... 101,836 504,599 
RR oko os os as 83, 501,320 
BAPOrNiO, .. + o.0 0 78,401 ~- 597,528 
MINI, 6. oak voc ae 66,744 383,211 
Connecticut ....... 64,389 492,678 
a aaa 52,742 361,308 
Other States ...... 209,967 1,535,382 





3,786,364 $23,807,877 

The quantity of hydrated lime manu- 
factured and sold in 1917 was 709,167 
Short tons, valued at $4,643,004, in 


comparison with 717,382 tons in 1916, 
valued at $3,626,998. The average 
price per ton of hydrated lime was 
$6.54 in 1917, an increase of $1.48 over 
1916. The hydrated lime sold for use 
in buildings amounted to 402,223 tons, 
and that sold for use in agriculture to 
177,815 tons. There were 90 hydrating 
plants in operation. 


Lime Sold in 1917, in Short Tons 
Total Hydrated 


Lime Lime 
Pe 655555 boca eet 1,313,597 402,223 
BP RONIERIARE 65 oh 0in.s 3% SOTO = s ‘a be acs 
Chemical works .... 772,787 52,255 
Paper Wille 6... 355,768 6,728 
Sugar factories .... 47,546 5,227 
"PAMNOPIGG: «65 s'0.5°s 0% 66,629 13,979 
Glass factories .... 60,624 3,277 
ARTICUTEUNG. . i s10's60%s 488,297 177,851 
Dealers and others. 471,244 47,653 





3,786,468 709,157 


There was a decrease in the quan- 
tity used for building and for agricul- 
ture, and an increase in that used for 
fluxing, chemical work, paper mills, 
and tanneries. 





Codperation means success. Now 
that the war is over let us all get to 
gether and make the joint meeting in 
Chicago of the Highway Industries 
Association and the American Asso- 
ciation of State Highway officials a 
momentous record*for highway de- 
velopment. 
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Modern Management Applied 
to Quarrying 
HNN 


By Daniet J. HAUER 


This is the introductory article of a series on this important 
and vital subject. It shows the need of modern management in 
quarry operations and describes the attitude of some quarrymen. 
The outlines of modern management are also given. Succeeding 


articles will deal with details. 


UA 


during the past decade, not only 

in quarry machinery but also in 
the methods of quarrying. Here and 
there scattered over the country can 
be found model quarries, viewed from 
the point of equipment, and in these 
modern methods are bound to result 
from installing modern machinery. 
On the other hand there are many 
quarries everywhere in which meth- 
ods and equipment are both behind 
the times—the result either of lack 
of knowledge of what others are do- 
ing or of mistaken methods. The fur- 
nishing of needed knowledge, the 
-gathering of information as to plants 
and the correction of mistakes consti- 
tute the work of experts on modern 
management of quarries. 

It is quite surprising to note the 
attitude of many quarrymen as to 
suggested improvements which would 
increase their profits and put extra 
money into their bank accounts. Many 
seem to resent these suggestions as 
reflections on their business ability or 
knowledge of quarrying. One New 
England man said: “You mean to tell 
me that you or any man can tell me 
and my men better ways of quarry- 
ing and crushing stone, or even of 
blasting. It is impossible, and I will 
not listen to you.” 

Another said: “I have not time to 
talk of modern methods, I am too busy 


Rien strides have been made 





in getting out stone. 
time until I die.” 

These men must not have believed 
in modern management to have an- 
swered in this manner, yet it would 
have cost them nothing to learn some 
thing of what was possible. 

Wuy Tuey HESITATE 

The treasurer of one large quarry 
company said: “We are following the 
exact outline you show, in keeping our 
accounts, so that we are certainly up 
to date, and can see no reason for 
making any change.” This in spite of 
the fact that many methods in the 
quarry were obsolete and expensive. 
Two items alone showed, from a study 
made over a period of several days, a 
possible daily saving of more than 
thirty dollars, with an increased out- 
put that could not be accurately es- 
timated. Why should a man turn 
down the opportunity of saving thirty 
dollars or more per day? 

One quarry owner thought it might 
be possible to improve on his methods, 
but he hesitated, and, like the man 
from Missouri, wished to be shown; 
yet the first suggestion seemed to rouse 
his ire, and he jumped to the con- 
clusion that if one thing was doubt- 
ful, then all must be. 

In another section of the country 
@ quarryman insisted that no man 
could know his quarry like himself, 
and that the fact that it was his own 
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money that was involved certainly 
meant that no outsider could beat him 
in operating his plant. This same man 
would say to his foreman: “Obey 
orders if you break owners.” 


A “FRIEND’s” ADVICE 


One operator said: “I am well satis- 
fied with my quarry development and 
the methods used, the reason being 
that I invited a friend to visit the 
quarry during the past year. He is 
the president of the largest quarry 
in this section of the country and he 
was so pleased with this quarry that 
he told me it could not be improved.” 
This recalls the story of a celebrated 
New York attorney who walked each 
day after office hours in the Battery. 
A merchant friend, thinking he could 
get some free advice on a legal matter, 
made it convenient to meet this lawyer 
in his walk, as though by chance. 
During the conversation that followed 
the merchant stated his case and asked 
the attorney’s advice, who promptly 
said: “Bring a suit and you will win.” 

Acting upon this advice the mer- 
chant engaged a cheaper attorney, 
brought suit and lost. Upon a favor- 
able opportunity he told the eminent 
attorney of the result, as he again 
walked with him in the Battery, with 
rather an injured tone in his voice. 
The attorney: listened, then asked: 
“Did I advise you to bring suit?” 
“Yes,” was the reply. “Was my ad- 
vice given in my office or here in 
the Battery?” “Right here, where we 
are,” replied the merchant. “Well,” 
said the attorney, “between you and me 
I would say my Battery opinions are 
not worth a d——n.” 

This is always the case with free 
advice and opinions. A visitor is 
hardly going to tell a friend he is not 
operating his quarry properly. One 
Must pay for advice and assistance in 
Making extra money. Even good ad- 
vice given free is seldom appreciated 
or followed. 


An official of a large quarry com- 
pany wrote to an expert sending him 
the company’s methods of keeping ac- 
counts, cost-keeping and the distribu- 
tion of accounts, asking for an opin- 
ion on the method outlined. The ex- 
pert spent an entire day going over 
the matter and writing at length to 
the quarry official. The opinion evi- 
dently was not pleasing, for the quarry 
company never acknowledged the 
letter. Such a report could have been 
sold by the expert. 

One quarry owner asked an expert 
to inspect his quarry, and spent the 
time telling the expert of the wonder- 
ful results obtained, when any strang- 
er could see that the crusher was idle 
half the time. The expert never had 
an opportunity to express his opinion, 
for the owner was too well satisfied. 

Many more such examples could be 
citei, but enough has been written to 
show that many quarrymen talk of 
improved methods, modern manage- 
ment and efficiency, yet are more con- 
cerned in following their own ideas 
and duplicating and repeating their 
mistakes. 


“EFFICIENCY WILL” 

This would seem to be preposterous, 
but it resolves itself into one condi- 
tion of mind. The quarryman may 
talk of efficiency and modern manage- 
ment, he may think he wants to be 
up-to-date in his quarry, but when he 
makes such excuses as recorded it is 
evident that he has not “efficiency 
will.” 

This term is defined as follows: 
“Efficiency is, first of all, or needs 
first of all for successful operation, 
a certain state of mind. This state 
of mind involves, first, the belief that 
efficiency, beyond that already at- 
tained, is certainly possible, attain- 
able and vitally valuable; second, the 
understanding that efficiency, like any 
other result of value, is to be attained 
and maintained by study, records, or- 
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ganization and inspection, demanding 
maintenance expense; and thirdly, an 
active determination of the executive 
organization to codperate enthusiastic- 
ally and continually. This state of 
mind may be called ‘efficiency will.’” 

Possessing it, modern management 
will be invoked and applied and the 
results attained will be surprising. 

Modern management can be applied 
in two ways. First, to the basic 
principle of operating the quarry, 
covering all the operations and the 
details. Secondly, to correcting mis- 
takes in the various details. In start- 
ing a new quarry the first method is 
the proper one, but in an old 
quarry this may not be possible, as 
it may involve rebuilding the plant 
and the purchase of new machin- 
ery. For that reason it may be 
necessary to use the second method 
and first correct mistakes as to de- 
tails, thus effecting such savings as 
to allow other changes to be made from 
them. This means to make changes 
slowly, but it is the only way in many 
cases. 


PRESENT-DAY CONDITIONS 

Today the quarry business is hardly 
normal. Some quarries cannot ope- 
rate, while others can get cars from 
the government and sell at prices 
much higher than formerly. Prior to 
the war most quarries labored under 
the disadvantage of costs increasing 
over a term of years, while the selling 
price for crushed stone remained about 
the same. Thus each year quarry 
profits were decreasing, really de- 
manding that some economies be ef- 
fected in the operation. ‘These con- 
ditions may be repeated after the war. 
Under such circumstances the need 
for modern management is empha- 
sized. 

Let us illustrate what can be done. 
First we must go to the quarry. The 
ledge should be laid out so that the 
rock can easily be measured. Then 


the blasting must be done to advan- 
tage so as to get the greatest tonnage 
to the foot of hole drilled and pound 
of explosive used. The quarry plant 
must be selected and installed with 
the view of a low investment, yet 
with the greatest efficiency of opera- 
tion. Then comes the transportation 
to the crusher plant. 


This plant must not only be se- 
lected from adequate knowledge of 
machinery on the market, but it must 
be arranged and installed so as to 
save power, labor and other items in 
operation. These things go on through 
the entire business, the various de- 
tails being too manifold to enumerate. 

In more general terms, modern man- 
agement embraces high ideals, com- 
mon sense, competent counsel, the 
planning, scheduling, and standardiz- 
ing of conditions and operations, the 
culling out of obsolete business ideas, 
the substitution of contract work for 
day labor, the paying of bonuses, the 
discarding of unprofitable parts of a 
business, the elimination of waste of 
both material and labor, the selection 
of plant and men,.the economical 
operation of machines, the handling of 
products and intensified selling of 
them, and a hundred other details. 

Correct principles applied and lived 
up to will mean to put quarrying upon 
an entirely different basis. Instead 
of chance governing the business it 
will become a more exact science, and 
money will be made both in dull and 
good seasons. 

Going with the field management 
must be modern systems of account- 
ing and cost-keeping. These must be 
the basis of much that is done, and the 
gathering of costs must not be in a 
scrapbook manner but along a well 
thought out system. The costs should 
be analyzed each day, for modern 
management must be founded upon ac- 
curate and analyzed costs. 
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Maintenance of Highways 


By EDWARD BARRETT, 
State Geologist of Indiana. 


comprises the following elements, 
viz.: proper materials, width, 
thickness, crown, berm, curves, gra- 


To proper construction of a road 


‘dient and drainage. The proper rela- 


tion and codrdination of these ele- 
ments spells good roads. 

Granted that these elements are all 
present in a completed road, what is 
the next most important concern of 
the community after the completed 
road has been thrown open to traffic? 
We answer without hesitation, mainte- 
nance. 

As there are important elements in 
road construction, so there are also 
important elements in road mainte- 
nance. These may be classified as fol- 
lows: dragging, rolling, filling, cul- 
verts, bridges. 

The moment a completed road is 
opened to traffic, that moment begins 
its destruction, and this will eontinue 
until the road is ruined, unless proper 
mraintenance is kept up. 

If a “penny-wise, pound-foolish” pol- 
icy is adopted—particularly as regards 
road repairs, for every dollar saved ten 
will have to be spent to make up for 
the destruction that will go on and 
which will increase alarmingly. 

In caring for highways—used now 
ten times as much as they were a year 
ago—nothing fits the case so well as 
the old saw: “A stitch in time saves 
nine.” 

Unless liberal road repairs are per- 
mitted all over the country, many high- 
ways will continue each year to be so 
impaired by the normal wear and tear 
of the summer and‘fall that they will 
be absolutely of no avail when winter 
comes. 

Under the present system in Indiana 


there is an absolute check upon the 
money spent for road repairs. It is 
possible for any person to consult the 
records in the highway superintend- 
ent’s office and see just where the 
money has gone. It also insures a 
personal supervision over the repair 
work of county highways, and serves 
to adjust the distribution of funds in 
the different districts, thus avoiding 
the spending of the taxpayers’ money 
with incompetency and in a careless 
way. 

It seems certain that the next ses- 
sion of the legislature will create a 
state highway department, and 
through the office of highway super- 
intendent a complete codperation be- 
tween the state department and the 
counties can be formed. Each county 
has its own particular highway prob- 
lems to work out, and the type of road 
that would be successful in one county 
would not necessarily be entirely suc- 
cessful in another county. 

Edwin Duffy, commissioner of the 
New York State Highway Commission, 
which is recognized as having the best 
organized and most efficient state high- 
way department in the country, said 
in a recent address that the highway 
superintendent was the most impor- 
tant civil officer in the county in the 
present day of road building, and the 
success of the New York department 
was due to a large extent to the hearty 
cooperation received from the superin- 
tendents. : 

The custom of changing highway 
superintendents every two years has 
been exceedingly detrimental to the 
highway work of the counties. The 
office of highway superintendent 
should be removed from politics. 
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Construction and Recon- 
struction 


AST month marked the end of the 
® most terrific orgy of destruction 

the world has ever seen. This 
month we already see the beginning 
of an unprecedented era of construc- 
tion and reconstruction. In the United 
States all delayed construction pro- 
grams are already being resumed — 
abroad a tremendous program of re- 
pair and reconstruction only awaits 
the termination of the peace confer- 
ence. 

It is the undivided opinion of those 
who ought to know—men like Bern- 
ard M. Baruch, who have been shap- 
ing the national policy, that all pro- 
ducers of raw materifls will be com- 
pelled to start full speed ahead to 
supply the demands which will soon be 
made on them. In connection with 


their reasons for this belief, the Presi- 
dent’s advisers have said that the 
United States has been practically 


paying for the war as it went along. 
This pay-as-you-go policy has given it 
@ commanding position in world 
finance that is certain to be reflected 
when the peace conference meets. 

There looms ahead of the great in- 
dustries represented by Pir AnD Quar- 
ry, therefore, the brightest possible 
prospect of peaceful prosperity. But 
those who would reap the full fruition 
of these good times coming must be 
prepared for it. Now is the time to 
get in perfect order every pit, every 
quarry, every plant, for “full speed 
ahead.” 





Great Highway Convention 


VERY reader of Pir anp QUARRY 
k should codperate with the High- 

way Industries Association and 
the American Association of Highway 
Officials in emphasizing the impor- 
tance and significance of the conven- 
tion called jointly by these two organ- 
izations for December 11 and 12 at the 
Congress Hotel, Chicago. 

Every citizen of the United States 
who is interested in public welfare to 
the extent of protecting the invest- 
ment already made in highways and 
to see their future development along’ 
definite, aggressive and sensible lines 
should be present and personally par- 
ticipate in the deliberations. 

Federal Food Commissioner Herbert 
C. Hoover recently urged the impor- 
tance of increased efficiency in high- 
way transportation because, first, un- 
der present conditions 50 per cent of 
the perishables produced in the United 
States are wasted largely through in- 
effective means in getting them to mar- 
ket; secondly, because in his opinion 
there is likely to be a more serious 
food shortage now than there ever was 
during the war. 

Secretary of Commerce Redfield 
urges, in justice to all the people of 
the United States, the development of 
highways and all other elements of 
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transportation to their highest point 
of efficiency consistent with the eco- 
nomic demands of the country. 

Public sentiment, as well as “the 
powers that be,” are at one as regards 
the need of more and better roads. 
The iron is hot. Now is the time to 
strike. If every one.directly interest- 
ed will do his share to help the activi- 
ties already so well begun, there will 
soon ensue an era of road-building un- 
exampled in history. 

The amount of traffic over the na- 
tion’s highways is increasing at a 
much greater rate than highway con- 
struction. It will be necessary, to 
properly provide for this traffic, to 
largely increase the amount of road 
construction. At present there are at 
least 450,000 miles of roads that should 
be surfaced that have not been im- 
proved and at the rate that construc- 
tion has been progressing it will take 
thirty years to build these roads. The 
economical development of traffic de- 
mands that at least one-third of this 
mileage should be built quickly and 
plans should be formulated and worked 
out at the Chicago Convention where- 
by the nation, state, county and local 
sub-divisions can immediately under- 
take this work and push it to com- 
pletion. 





ao 





Prosperity Figures 
LL restrictions on building con- 
{| struction have been revoked or 
modified. That most of our big 
cities are underbuilt is known to all. 

Resumption has been ordered of 
work on United States public buildings. 
Public improvements of all kinds which 
have been withheld on account of the 
war will now go forward. In Chicago 
alone this releases at once over $20,- 
000,000 of public work. 

All restrictions on the manufacture 
and use of agricultural lime and lime- 
stone have been removed. Lime will 
be used as never before in agriculture. 

Highway construction can now be in- 















terfered with only by the weather. The 
war has been the best possible educator 
on the need of good roads. Illinois has 
voted a bond issue of $60,000,000 by a 
vote of four to one. Pennsylvania has 
voted, by a majority of 180,000, an issue 
of $50,000,000. In each case this means 
actual expenditure of double or triple 
the amounts named, as county and 
township aid. Uncle Sam will spend at 
least $100,000,000 on military highways. 
There is no doubt that pending legisla- 
tion to this effect will pass almost unan- 
imously. 

All this is only the beginning of a 
message of great joy which will be 
continued in the January, 1919, issue of 
PIT AND QUARRY. 





Illinois and Pennsylvania, both by 
overwhelming majorities, have ap- 
proved great highway bond issue pro- 
posals. Pennsylvania’s was for $50,- 
000,000 and Illinois’ for $60,000,000. 
These are the first guns in the post- 
war highway drive. Thus do the peo- 
ple of two great commonwealths re- 
cord their views on highway improve- 
ment. They consider good highways 
essential to their welfare and are glad 
to pay the bill. 





Living Memorials. 


Credit is given to Bucyrus, Ohio, 
for originating -and carrying into ef- 
fect a most appropriate plan for com- 
memorating the soldier dead of the 
community who have made the su- 
preme sacrifice. The Employers’ As- 
sociation of Bucyrus, composed of the 
manufacturers of the city, has passed 
resolutions to plant memorial elm 
trees along the Lincoln Highway, each 
tree to be a commemorative of a Bu- 
cyrus or Crawford County boy whose 
life has been given in the service of 
his country. 





WILL YOU kindly continue to send Pir 
AND QUARRY. I' find the information con- 
tained therein of the greatest value and 
interest.—United Fuel & Supply Co., De- 
troit, Mich. 
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Labor Saving in Limestone Quarrying 


By OLIveER BowLes 


SECOND AND CONCLUDING 
INSTALLMENT 


HILE the actual processes of 
WV loading and tamping drill holes 

afford no means of appreciably 
conserving labor, blasting efficiency 
has a direct bearing on the labor re- 
quired in subsequent operations. Im- 
proper arrangement of drill holes, im- 
perfect balancing of charges, or the 
use of too powerful or too weak an 
explosive may result in a very ineffi- 
cient blast, and, as a consequence, rock 
loading may be greatly hampered. 
There is, in fact, no other department 
of the quarry in which inexperience or 
lack of judgment may in a brief period 
occasion more disastrous consequences. 
This is particularly the case where 
many large blasts are fired simultane- 
ously in deep churn-drill holes, for the 
mass of rock thrown down may oc- 
cupy the rock loaders for a period of 
several weeks or even months. If the 
rock is imperfectly shattered or im- 
properly thrown down, excessive secon- 
dary blasting may be required, and the 
process of loading may be slow and 
difficult throughout the entire period. 
On this account it is false economy, 
both of money and labor, to employ 
cheap and inexperienced men. as blast- 
ing foremen. 


BLASTING EFFICIENCY 


If, on the other hand, blasting is 
done by an experienced man of good 
judgment, subsequent operations may 
be greatly simplified. If the rock is 
thoroughly shattered, little labor is 
required for secondary blasting, and 
if the rock fragments are thrown down 
in a way that permits easy handling, 
loading operations may be performed 
rapidly and with minimum effort. A 
realization of these facts has led some 
operators to engage the services of 
blasting experts who are not perma- 
nent members of any quarry organi- 
zation, but who travel about from 
quarry to quarry as their services are 
desired. ‘The expert, in accordance 
with his judgment, developed by long 
experience, supervises the arrangement 
and spacing of drill holes, selects the 
explosive, proportions the charge for 
each hole, carefully inspects or tests 





all connections and fires the charge. 
The results usually obtained amply 
justify the employment of such ex- 
perts. 

SECONDARY BLASTING 


If the rock ledge is thoroughly 
shattered by the primary blast, very 
little secondary blasting may be re- 
quired. If, however, the primary shot 
merely fractures the ledge, with the 
production of numerous large, solid 
blocks, much secondary blasting may 
be needed to reduce the blocks to con- 
venient size. It is evident, therefore, 
that the extent of secondary blasting 
is in a large measure dependent upon 
the efficiency of primary blasting. 

Rock that is schistose in character 
is usually shattered effectively by the 
primary blast. Where schistosity is 
only moderately developed the rock 
has a tendency to split out in long, 
thin slabs. This is known among 
quarrymen as “slab cleavage.” In 
most limestone quarries, however, the 
rock is massive and tends to break into 
more or less cubical blocks. Such 
rock is said to possess “cubical cleav- 
age.” Where steam-shovel loading is 
employed, rock having slab cleavage 
requires less secondary blasting than 
that with cubical cleavage, for a rock 
crusher will accommodate a larger 
mass in the form of a long, thin slab 
than it will in cubical form. Schistos- 
ity, therefore, tends to reduce the ne- 
cessity for secondary blasting. In 
some of the schistose cement-rock de 
posits of the Lehigh District of Penn- 
sylvania, the rock is so thoroughly 
shattered by the primary blast that 
little or no secondary blasting is re 
quired. Few quarries for the produc- 
tion of blast-furnace flux are of this 
type, as the rock is usually massive in 
character. 

Where vertical open seams are 
spaced 6 to 8 feet apart there is a 
tendency for the primary blast to push 
out large solid masses that require 
excessive secondary blasting. With 
such an unfavorable condition at least 
one of the blast holes for the primary 
shot should be located in each rock 
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mass between seams, for thereby each 
mass is shattered. On the other hand 
any large mass that is not penetrated 
by a drill hole is simply pushed out. 
It is evident, therefore, that the 
amount of secondary blasting required 
in connection with unsound rock 
ledges is largely dependent on the 
skill employed in primary blasting. 

The toughness of the rock is also 
an important factor in this connec- 
tion. Tough rock with few seams or 
bed planes tends to break into large, 
cubical masses requiring maximum 
secondary blasting. The proper 
method of dealing with such rock can 
usually be determined only by ex- 
perience. By varying the diameter, 
spacing and burden of primary drill 
holes, or by varying the amount or 
grade of the explosive the blast fore- 
man may be able to arrive at a com- 
bination that will promote effective 
shattering. 

If the rock is loaded by hand the 
fragments must be small enough for 
one man to handle, or must at least 
be small enough to be easily sledged to 
one-man size. If many large blocks 
result from the primary blast, much 
secondary blasting may, therefore, be 
necessary where hand loading is em- 
ployed. 

Where a steam shovel is used for 
rock-loading, especially if the shovel 
is equipped with a dipper of 3- to 4- 
yard capacity, large rock masses may 
be loaded and secondary blasting may 
be reduced to a minimum. 


LABoR-SAVING IN RocK-LOADING 


Rock-loading is an important de- 
partment in the quarrying of lime- 
stone; in fact, in many quarries more 
labor is required in this than in any 
other branch of the work. In some 
localities the cost of loading is one- 
third to one-half of the total cost of 
quarrying. In this branch, therefore, 
special efforts should be made to con- 
serve labor. 

There are in common use two dis- 
tinct methods of loading. In some 
quarries the rock is shattered by blast- 
ing into fragments that one man can 
handle, or to sizes that can be readily 
reduced to one-man size by sledging. 
These fragments are then loaded into 
cars by hand. In many quarries this 
method has been superseded by the 
use of power shovels operated by 
steam, electricity or compressed air. 
The advantages and disadvantages of 


these two methods have been dis- 
cussed in a former publication. For 
quarrying fluxing limestone the most 
obvious advantage in the hand-loading 
method is the ability of the hand 
loader to select the desirable and to 
reject the inferior material. Thus, 
when hand-loaded, the rock may be 
hand-picked. Where steam shovels are 
employed, such selection is not possi- 
ble; if siliceous material is shot down 
with the rock, it must be loaded with 
the rock and separated subsequently 
by screening or washing. 

The rock tonnage loaded by hand 
per man per day varies greatly in 
different localities. ‘Thus in one of 
the largest fluxing quarries of the 
Birmingham district of Alabama the 
loaders average about 18 tons per man 
per day, in a Western Pennsylvania 
quarry they average only 15 tons, and 
in two Eastern Pennsylvania quarries 
they average 25 and 30 tons, respec- 
tively. An average of several quarries, 
some for the production of limestone 
for Portland cement and some for the 
production of limestone flux, is 20 tons 
per man per day. Thus, a quarry pro- 
ducing 1,000 tons of rock per day re- 
quires an average of about 50 loaders. 


STEAM-SHOVEL WorRK 


The labor requirement for steam- 
shovel work is variable, depending on 
the size of the shovel employed and 
on the conditions under which it op- 
erates. In one Eastern Pennsylvania 
quarry a small tractor shovel with a 
34-yard dipper requires a maximum of 
3 men and loads a maximum of. 400 
tons a day. It is claimed by the quarry 
foreman that it can accomplish as 
much work as 12 hand loaders, though 
in ordinary practice it does the work 
of 7 or 8. A shovel of this type, there- 
fore, saves the labor of 4 or 5 men for 
an output of 250 to 300 tons per day. 
In another Pennsylvania quarry it is 
claimed that two steam shovels, em- 
ploy‘nug 10 men in all, load as much 
rock as 45 men by hand methods. 

In one Western New Jersey quarry 
a steam shovel employing 3 shovel 
men and 4 pit men loads 1,200 tons per 
day, or an average of 171 tons per man 
per day. In one Eastern Pennsylvania 
quarry two steam shovels requiring the 
services of a total of 16 men load 1,000 
tons a day, or an average of only 63 
tons per man per day. Figures ob- 
tained at various quarries in widely 
separated localities indicate that an 
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average of about 128 tons of rock per 
man per day is loaded by the use of 
steam shovels. 

The above figures indicate that a 
material saving of labor may be ac- 
complished by the use of steam- 
shovels... Hand-loading methods are 
still employed, however, in many 
places. ‘While various objections may 
be raised to the employment of power 
shovels, the saving of labor that may 
be effected by their use should de- 
mand careful consideration. While, 
on account of war conditions, steam- 
shovel equipment has increased greatly 
in price, the increased cost is not out 
of proportion to the increased wages 
for laborers. 


LABOR-SAVING IN TRANSPORTATION 


A simple and direct system of trans- 
portation is an important factor in de- 
signing a new quarry plant. Ease of 
transportation depends greatly on the 
situation of the rock ledge. If close to 
transportation lines and at a high 
level, conditions are most favorable. 
A shelf quarry with its floor at a 
higher level than the crusher or other 
plant operated in connection with the 
quarry represents the most favorable 
condition, for thus transportation may 
be accomplished by a single operation. 
Whatever the conditions may be, a 
single efficient system is to be desired, 
and, if this is not possible, the fewest 
possible combinations of different sys- 
tems of transportation should be em- 
ployed. An instance has been ob- 
served where transportation of rock 
from the quarry face to the crusher 
involved the use of a horse, a cable 
incline and a locomotive. Such a 
complication of systems involves an 
excessive amount of labor. 


UTILIZATION OF GRAVITY 


Gravity, when properly utilized, is 
an effective substitute for power, and 
it should therefore be utilized for 
transportation purposes whenever pos- 
sible. A previous report issued by the 
Bureau of Mines cites the use of the 
gravity system by a New Jersey 
quarry, its utilization being so ad- 
vantageous that, for an average pro- 
duction of 1,200 tons of rock per day, 
transportation within the quarry re- 
quires the services of one man only. 

At one New York quarry the rock is 
hauled to the crusher‘in cars by loco- 
motives, all subsequent movements be- 
ing assisted greatly by gravity. The 
plant is on a hillside, the crusher, 
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screens, storage bin and railway line 
for final haulage being at successively 
lower levels. Accordingly, the move 
ment of the rock is automatic and 
requires little or no supervision. 
The substitution of the force of 
gravity for man-power offers many at- 
tractive possibilities when viewed in 
the light of present labor shortage, 


TRANSPORTATION EQUIPMENT 


An adequate supply of rolling stock 
is essential as regards labor economy, 
A shortage of cars or of locomotives 
is sure to result in frequent temporary 
delays with consequent loss in labor 
efficiency. 


Cars should be strong enough to 
withstand the hard usage required of 
them in the process of loading and 
unloading. Car breakage may tie up 
transportation, and any prolonged de- 
lay may retard operations in other de- 
partments, such as loading and crush- 
ing. Furthermore, frequent repairs re 
duce the available car supply and in- 
crease the labor requirement in the 
repair shops. A certain amount of 
repair work is inevitable, but the use 
of strong cars tends to reduce the 
necessary repair work. 

Certain types of equipment tend to 
conserve labor. By means of a cen- 
tral-control, three-rail electric system 
now employed in certain large lime 
stone quarries, several thousand tons 
of rock may be delivered from the 
steam shovel to the crusher daily with 
the employment of only two or three 
men. Aerial tramways and various 
types of cableways are for the most 
part automatic and thus require little 
labor. 

TRACKAGE 


“Except where cable cars are emM- 
ployed, heavy grades should be elimi- 
nated as far as possible. Car haulage 
on heavy grades is wasteful of time 
and power. The maintenance of 4 
firm roadbed and uniform gauge also 
tend to permit rapid and safe move 
ment of trains. The trackage system 
connected with any quarry should be 
planned to cover the most convenient 
and direct routes. 

In connection with both trackage 
and rolling stock, it is imperative that 
all repair work receive immediate and 
careful attention. It is a false econ- 
omy of labor to reduce the normal 
number of repair men; for with de 
fective equipment there is constant 
danger of accident and delay. 
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REHANDLING OF MATERIAL 


A fruitful source of wasted effort is 
unnecessary rehandling of material. 
Rock is commonly unloaded and re- 
loaded unnecessarily, or dumped in 
places that require excessive labor for 
its subsequent removal. An instance 
has been observed where a small per- 
centage of a type of rock necessary for 
plant operation is brought from a dis- 
tance and mixed with the main sup- 
ply of rock quarried at the plant. 
Such rock is carried in hopper-bottom 
cars, dumped to the bottom of a 40- 
foot quarry pit, reloaded by hand into 
carts, hauled by mules to the foot of 
an incline, and lift@d by cable to the 
crusher. Such excessive rehandling 
may be due to lack of equipment or to 
faulty plant design. In time of labor 
shortage it is imperative that radical 
changes be made to remedy such 
faults. 

CRUSHING 


The size of the crusher employed 
has a direct bearing on the labor re- 
quirement, not only in the actual 
crushing operation, but also in other 
branches of quarry work. A prolific 
source of wasted labor is the employ- 
ment of a small crusher:-for rock 
loaded with a powerful steam-shovel. 
The attempt is commonly made to 
substitute steam shovels for hand-load- 
ing methods and at the same time to 
retain the small crushers usually em- 
ployed for reducing rock loaded by 
hand. Such a combination of a mas- 
sive loading apparatus with a small 
crusher has a two-fold effect on the 
labor requirement. 

In the first place, much labor may 
be required to force the large rock 
fragments into the crusher. An _in- 
stance has been noted where a No. 9 
gyratory crusher is employed to han- 
dle rock loaded with a No. 60 Marion 
steam shovel. Four men were em- 
Ployed to force the rock fragments 
into the crusher, and the total out- 
put averaged only 400 tons per day. 
Obviously, the rock could be handled 
with greater facility and with fewer 
Movements by the employment of a 
crusher having a wide mouth. 

A second result of the combination 
mentioned, indicating that it entails 
an excessive labor requirement, relates 
to the process of handling rock in the 
quarry. Were a large crusher used, 
blocks of the full capacity of the steam 
shovel dipper could be loaded. If, how- 
ever, the crusher has a narrow open- 
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ing, all large blocks of stone must be 
reduced to convenient size. Large 
blocks must, therefore, be shattered 
ahead of the steam shovel or be set 
aside and subsequently broken up by 
blasting. It is evident that such 
processes demand additional labor. 


Opinion is divided as to the best 
type of crusher to be employed. Gyra- 
tory crushers are popular and are in 
common use. Single or double roll 
crushers have the advantage of wide 
mouths that are not readily obstructed 
by blocks of stone. A jaw crusher fed 
by a traveling apron is an effective 
labor-saver. 


REMOVAL OF JAMMED BLOCKS 


The jamming of blocks of stone in a 
crusher mouth is a common occur- 
rence. If adequate facilities for the 
removal of such blocks are not pro- 
vided, much time and labor may be 
wasted. The attempt to loosen jammed 
blocks of stone by using a bar or a 
sledge may so delay the crusher that 
other related operations, particularly 
transportation, are temporarily sus- 
pended. It is wise, therefore, to equip 
rock-crushing plants with mechanical 
devices for such emergencies. The use 
of rope tackle or a pneumatic hoist is 
common, and either renders efficient 
service. 

SAFETY MEASURES 


At all times operators of quarries 
have before them the plain duty of 
taking active measures to provide for 
the safety and health of their em- 
ployees. The operator is responsible 
for the inspection of equipment and 
for whatever repair is necessary to 
keep it in safe condition. It is his 
duty also to establish wise safety rules 
and to insist upon their rigid enforce- 
ment. Provision should be made for 
proper sanitation, and for all other 
matters pertaining to the health of 
employees, and to the proper care of 
those that may be suffering from ill- 
ness or accident, in-order that they 
may be speedily restored to active 
service. 

But any number of safety measures 
carefully planned by quarry operators 
will not free the employee of his share 
in the responsibility. The employ- 


ment of dangerous methods, the fail- 
ure to report observed dangers, and 
the frequent temptation to “take a 
chance” are fruitful sources of acci- 
dent. 
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ASSOCIATION ACTIVITIES 


THUUNVOUNNONUUNEUANONGUOUQUOALOOUOEOUOOOUGQOOUGOOUGOUUOOUESOUGUOAGEUUSOUGEOUGEAGEOANEUAUOUAEUAEUAUU AAU 


Limestone Conference at 
Buffalo. 


A representative attendance marked 
the limestone conference which was 
held at the Lafayette Hotel, Buffalo, 
N. Y., November 12. Professor Fippin 
of Cornell University presided, and the 
morning session was taken up in con- 
sidering the arguments advanced by 
manufacturers against rules requiring 
the farmer to fill out a certificate be- 
fore validating his orders for lime- 
stone. The state directors of exten- 
sion felt, however, the necessity of 
taking some action relative to the 
modified ruling in circular No. 9 of the 
Priorities Division of the War Indus- 
tries Board, and the meeting was ad- 
journed at 12:30 p.m. in order to give 
their committee an opportunity to 
present their requirements at 2:30 
p.m. 

At luncheon the conferees were the 
guests of the Michigan Limestone and 
Chemical Co. At 2:30 the extension 
committee reported with a recom- 
mendation that the manufacturers on 
and after November 15 be required to 
fill out blank forms in duplicate show- 
ing the amount of burnt lime, ground 
lime and ground limestone, and to 
whom and where shipped, not later 
than the 10th of the following month. 
One copy of this report will go to the 
state director, the other to the county 
agent of the county in which these ma- 
terials are shipped. This will give the 
state directors and county agents val- 
uable data for the benefit of all con- 
cerned. At the present time this rule 
only applies. to the States of Ohio, 
Pennsylvania and New York. 

The manufacturers at this meeting 
urged uniformity of regulations all 
over the United States, and Professor 





Fippin was requested to send a cireu- 
lar letter to all other state directors 
of extension, advising them of the ae. 
tion taken at this meeting and ex- 
pressing the hope that they would like- 
wise see fit to adopt the same form of 
regulation. 

The attendance included the follow- 
ing: 

Clyde Bessemer 
Company, Youngstown, O.; J. C. King, 
Carbon Limestone Company, Youngs- 
town, O., President of the National Agri- 
cultural Limestone Association; L. E. 
Leist, Kelley Island Lime and Transport 
Co., Cleveland, O.; Wm. M. Farnham, 
Grange Bank Bldg., Smethport, Pa.; E. 
B. Entwisle, Palmer Lime and Cement 
Co., 103 Park Avenue, New York City; 
Cc. B. Nicholson, American Lime and 
Stone Co., Tyrone, Pa.; Mr. Becker, 
Becker Limestone Company, Lincoln 
Park, N. Y.; Mr. Cole, Cole Limestone 
Company, New York City; Prof. E. 0. 
Fippin, Cornell University, Ithaca, N. Y.; 
Prof. ¢. E. Baer, Ohio State University, 
Columbus, O.; Henry M. Camp, National 
Lime Manufacturers’ a Wash- 
ington, D. C.; Carl Hall, G. Johnson 
Limestone Company, 
M. E. Reeder, Chippewa Lime Company, 
Muncy, Pa.; Prof. M. - McDowell, 
Penna. State College, College Station, 
Pa.; Chas. C. Ward, Michigan Limestone 
and Chemical Co., ‘Buffalo, ae & J. 
Streeter, Michigan Limestone and Chem- 
ical Co., Buffalo, N. Y.; *. F. McNair, 
Langdon Bros., Elmira, Y.; Mr. Hy- 
man, Ps ae Limestone y ER... Buf- 


Calvin, Limestone 


New Gaile Pa.; 


falo, Y.; Clark S. Wheeler, director of 
pen ee TE extension, O. S. U., Colum- 
bus, O.; H. Hodgkins, Gouverneur 


Limestone Company, Gouverneur, N. Y.; 
G. J. Wilder, secretary, National Agri- 
=o Limestone Association, Colum- 
us 





Southeastern Limestone 
Men Meet. 


Problems of distribution formed the 
principal topic of discussion at a meet- 
ing of the Southwestern Limestone As- 
sociation in the Chamber of Commerce, 
Knoxville, Tenn., on November 8. Part 
of the morning was spent in visiting 
the Tennessee Experimental Station, 
where Prof. MacIntire is conducting 
extended experiments in soil treat- 
ment. In the afternoon the party was 
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driven to Mascott, ‘Tenn., to inspect the 
operations of the American Ballast Co., 
who produce agricultural limestone on 
a large scale and who also operate a 
farm in connection with their plant. 
Among those present were: 


E. S. Mather, Buquo Lime Company, 
Columbia, .S. C.; Geo. E. Oldham, Amer- 
ican Ballast Company, Knoxville, Tenn.; 
Dp. T. Argo, Empire Cement and Lime- 
stone Co., Atlanta, Ga.; J. C. McAmis, 
specialist in agronomy, extension _divi- 
sion, University of Tennessee; W. H. 
MacIntire, Ph. D., soil chemist, Univer- 
sity of Tennessee Agricultural Experi- 
ment Station; L. J. Backus, Ladd Lime 
and Stone Co., Atlanta, Ga.; Thos. Mc- 
Croskey, manager, American Ballast 
Company, Knoxville, Tenn.; J. C. King, 
sales manager, Carbon Limestone Com- 
pany, Youngstown, O.; G. J. Wilder, 
secretary, National Agricultural Lime- 
stone Association, Columbus, O. 





Agricultural Limestone in 


Indiana. 


A number of producers of agricul- 
tugal limestone in Indiana met in In- 
dianapolis recently to discuss the pos- 
sibilities of forming an association Co- 
operating upon a publicity program. 
It developed, however, that there were 
wide differences, mainly affecting fine- 
ness of the product, and these pre- 
vented immediate action. Many plants 
are selling their screenings at a low 
price for agricultural purposes, while 
others believe that a finer ground prod- 
uct, although more expensive, is more 
desirable. The agricultural limestone 
business in Indiana has not been of 
satisfactory dimensions, and this con- 
dition is ascribed to the fact that the 
benefits of the material have not prop- 
erly been put before the attention of 
the farmers. 

In Ohio, and especially in the east- 
ern part, the stone is reground to a 
fineness passing through a 100-mesh 
screen. Because of the remarkable 
work of the National Agricultural 
Limestone Association, with headquar- 
ters at Columbus, G. J. Wilder man- 
ager, agricultural experiment stations, 
farm publications, county and state 
fairs and many other mediums have 


familiarized farmers with the results 
of land improvement tests, so that at 
the present time considerable knowl- 
edge has been gained by the farmers 
in the use of the fine-ground product. 
In Ohio the annual consumption is 
about 200,000 tons. 





Change of Date. 

UE to a very important meeting 

being called by the War Service 
Committee of the United States Cham- 
ber of Commerce, to be held at Atlan- 
tic City on December 4 and 5, it has 
been deemed advisabie to postpone the 
big highways meeting to the week of 
December 9 to 13, the joint sessions 
to be held December 11 and 12. On 
the 9th and 10th there will be execu- 
tive sessions of the state highway offi- 
cials; 11th and 12th, joint session open 
to the public; 13th, executive session 
of the state highway officials; morning 
of the 13th, open meeting of the high- 
way industries, and in the afternoon a 
meeting of the Highway Industries As- 
sociation. ~All the sessions will be held 
at the Congress Hotel. The program 
will touch every phase of highway 
transportation and maintenance. From 
all indications, this will be one of the 
most notable conventions ever held. 





Association Notes. 

At the meeting of the executive com- 
mittee of the National Association of 
Sand and Gravel Producers which will 
be held early in December arrange- 
ments will be made for the annual 
meeting, and methods of procedure will 
be discussed to bring about the estab- 
lishment of equitable freight rates. 
Amendments to the constitution will 
also be considered with a view to ex- 
tending the activities of the associa- 
tion. 





WE HAVE for some time felt that the 
sand and gravel producers should have a 
publication devoted to their special inter- 
ests, and Pit AND QuARRY fills the require- 
ments.—San Marcos Gravel Co.,-Inc., San 
Marcos, Texas. 
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Stone Production in 1917, $82,215,671 


TONE sold in the United States 

in 1917 amounted to $82,215,671, 

an increase of 4% over 1916. This 
increase followed an increase of 6% 
in 1916 and a decrease of 4% in 1915. 
The quantity of stone sold in 1917 was 
approximately 82,800,000 short tons, a 
decrease of about 9% from that sold 
in 1916. The increase in value in 1917 
was due entirely to the greater value 
of limestone sold, as the total value 
of all other varieties of stone sold was 
less, the decrease ranging from 1 to 
11%. An increase of 12% in the value 
of limestone was due to a large in- 
crease in the output of stone quarried 
for use as furnace flux—from 23,623,- 
508 long tons, valued at $13,946,882, in 
1916 to 25,574,146 long tons, valued at 
$18,679,213 in 1917. The production of 
limestone sold to industrial works, 
such as paper mills, sugar factories, 
glass works, and alkali works, also 
showed an increase in both quantity 
and value. The output of liméstone 
for agricultural use, however, de- 
creased 3% in quantity, although it 
increased 22% in value. 


RESULT OF BUILDING DEPRESSION. 


Continued depression in the build- 
ing industry in 1917, which affected 
the better grade of building stone of 
all kinds, caused a decrease of over 
17% in value, and of 30% in quantity. 
The output for 1917 was 17,263,893 cu. 
ft., valued at $12,102,914, and that for 
1916 was 24,754,742 cu. ft., valued at 
$14,677,808. The value of paving 
blocks sold in 1917 was $2,732,444, 
practically the same as in 1916. This 
sum represented an output of 48,907,- 
677 blocks having an average value 
per 1,000 blocks of $55.87. Though 
figures showing the exact quantity 
produced in 1916 are not available, a 
close estimate, based on an exact 
knowledge of 87% of the output, 
showed an output of 55,061,840 blocks, 
a decrease of 11%. The value of both 
curbing and flagging decreased 13% 
in 1917, that of stone for riprap de- 
creased 31%, and that of stone for 
rubble increased nearly 5%. The fig- 
ures representing sales of stone of 
these classes are as follows: Curbing, 
3,698,275 lin. ft., valued at $1,402,980; 
flagging, 3,027,115 sq. ft., valued at 
$356,327; riprap, 2,682,939 short tons, 


valued at $2,208,373; rubble, 915,646 
short tons, valued at $864,321. Crushed 
stone amounting to 40,285,377 short 
tons, valued at $29,065,509, was pro 
duced in 1917, a decrease of 7,790,204 
tons (16%) in quantity and $397,043 
(1.38%) in value. The average value 


VALUES OF STONE SOLD By STATES. 


Number 
of 

Total value. plants. 
Sart $14,048,158 459 


State or territory. 
Pennsylvania 


LO ere 6,486,605 162 
eran 5,920,799 48 
a £. Seen 5,399,403 156 
NERA ae 4,449,809 93 
DARCIAGAM. 0.0 cc ccvcece 3,423,825 35 
Rss. E's wi Sk cm ce 3,322,041 82 
Massachusetts ....... 3,113,423 107 
NS eee 2,911,462 104 
if. a re 2,787,023 147 
2 Se er 1,983,300 137 
North Carolina....... 1,896,554 4g 


New Jersey.......... 


1,860,397 72 
West Virginia 


1,841,071 51 


ee ee 


ee Sar ee 1,797,098 35 
ere ae 1,711,318 66 
TOMOOENOO .0..0000000 1,635,573 69 
Rok a om kb aoe 6's % 1,612,118 68 
ONS er 1,611,497 29 
OS eer eee 1,254,637 40 
Connecticut ......... 1,238,684 46 
CS <i ae 1,118,434 90 
oe | re 938,637 42 
New Hampshire ..... 921,943 23 
SEED 6.6 5:0 9 o's'0-20 91 823,904 47 
ee ee eee 697,540 28 
ER 6 65.6. 6 ab eae ad 673,831 57 
IE 5. 66's 6's oa hae 654,845 16 
ED sos opca cee 625,048 28 
I cs hase lain shot 0a 520,083 45 
Rhode Island ....... 518,785 16 
| Beer 483,453 1 
en secs 476,307 15 
WR OMEMMEOR ccc ccce 454,594 26 
South Carolina ...... 427,531 15, 
NT Sct we ia gi 6.0.6: 413,867 27 
SS eee 371,732 15 
ER 6 caw ae piss oo. 319,724 15 
SUN Sah ase eo kd ieee 305,968 17 
See 255,835 15 
ED os nk i 0g ae 216,346 
South Dakota........ 2,907 15 
OT Fe 156,180 9 
| Bo ee 4,6 6 
aso > wes se ee (a) 1 
New Mexico......... 72,411 5 
eS a) 1 
Se 31,625 3 
District of Columbia... 4,615 + 
Mississippi........... (a) 1 
Undistributed ....... 150,087 om 
$82,215,671 2,647 
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Quantity and Value of Stone Sold in the United States in 1917 


Building stone (cubic feet) 
Monumental stone (cubic feet) 
Paving blocks (number) 
Curbing (lineal feet) 
Flagging (square feet 
Rubble and Riprap (short tons) 
Crushed stone (short tons) 
Furnace flux (long tons) 
Refractory (short tons) 


Other uses (short tons) 


eee rere eees 
oe ee eee 
a 
eee eee weet eee sense 
ed 
eee eee ee eee 
ee ey 
ee ee ey 


Manufacturing industries (short tons) 


95 
et ee 17,263,893 $12,102,914 
See nin es Fe ereiere 4,058,626 8,102,493 
ono ee een saise'e 48,907,677 2,732,434 
Sepents Gow Gas 3,698,275 1,402,980 
Sipe eWisieW 68 ee 3,027,11 "356,327 
iebays'eiesioio(e anes 3,598,585 3,072,694 
SP ree se 40,285,377 29,065,509 
e aie's A wiepelemtaco's 25,574,146 18,679,213 
aie oinlS area wae ,073,5 1,607,743 
ies arsies ae ees 5,446,558 ‘ ae? 351 
oieiaia Sioa tiee 1,299,887 1,023,013 


$82,215, 671 


The quantities given above represent apEPeniennine 82,800,000 short tons 


of stone. 


VALUE OF STONE SOLD IN 1917, BY KINDS AND USES 








1917. Building Monumental Paving Curbing Flagging 
DNS hive seein bia e eee $ 3,161,294 $5,704,776 $2,319,598 $ 699,444 (b) 
Basalt and related rocks (trap 
SS Se rt are eae ere OR EGOd Psicaectao.d ils suateld ores 
ee Nee eee ee 1,043,226 (b) 352,808 651,564 348,000 
MOTD Ce oho aus Gioia ais edeke 4,115,366 (b) 7,273 51,972 son 
OS re er ee ee 3,702,563 Ee 2) i 2d -a al tige on wt -oiacaaois eidca y=, wiege ae 
DEOOTIAMOOEE occckcavese wes DEANE kes eckc. eects. eaeleasee  sisleteieiee 
$12,102,914 $8,102,493 $2,732,434 $1,402,980 $356,327 
Percentage of increase or de- 
(b) Small values included eater “other.” 
ble Riprap Crushed Other 
NN erent rer. $ 199, 766 $ 583,409 $2,700,620 176,050 $15, are 957 
Basalt and related rocks (trap 
WIRE a ncd iat w a e's hors acs 328,561 506,616 6,600,957 42,796 7,570,885 
IND 6s iss s.n\e-ase ¥iemcats 65,667 263,464 1,400,705 1,386,987 5,512,421 
SIND: (6. 5 veins 5:0-60 20's 0% 270,327 854,884 17,541,098 23,414,132 46,263,379 
ND. Seis one halcnts bislk dite Sk P ARR On ekeew eee “a aelate ine 330,107 6,330,387 
ee RT an ee tee or eer ee 822,129 130,248 993,642 





Percentage of increase or de- 
crease for 1917 


+4.7 





$864,321 $2,208,373 $29,065,509 $25,380,320 $82,215,671 


—30.9 —1.3 +38.4 +4.00 


(b) Small values included under “other.” 


was 72 cents per ton in 1917, an in- 
crease of 11 cents. 


Not So Many PRODUCERS. 


The number of plants reporting op- 
erations in 1917 was 2,617, which was 
388 less than in 1916. A large number 
of the small quarries were closed on 
account of scarcity of labor, increased 
cost of supplies, lack of local demand, 
and substitution of cheaper material. 
Many of the larger producers reported 
that the demand was very good but 
that shortage of cars and railroad em- 
bargoes on shipments curtailed the 
output. The increase in the cost of 
operation was 20 to 75%, and the ad- 
vance in the selling price was 20 to 
50%. Many contracts entered into 
early in the year were made unprofit- 
able by the constantly increasing costs 
without change in price. The forego- 
ing statements and the following 
tables are based on returns received 
from producers by the U. S. Geolog- 


ical Survey, in co-operation with the 
State Geological Surveys of Alabama, 
Florida, Illinois, Iowa, Maryland, 
Michigan, Minnesota, Missouri, New 
Jersey, New York, North Carolina, 
Oregon, Pennsylvania, Virginia, Wash- 
ington and Wisconsin. 


Of the 50 producing states and ter- 
ritories 25 decreased and 24 increased 
the value of their output. In the re- 
gion east of the Mississippi 16 states 
showed increased and 11 decreased 
value of output; in the region west 
of this river 8 states showed increase 
and 11 states decreased value of out- 
put. 





E. BRAINARD, M. E., of the 


e Brainard & Fairchild Engineer- 
ing Co., consulting engineers, Chicago, 
is the author of the article on “Conser- 
vation of Coal” which appeared in the 
November issue. 
vertently omitted. 


His name was inad- 
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The Chamberlain-Dent Highway Bill 


ENATE bill 4993, known as the 
Chamberlain-Dent bill, introduced 
in the Senate of the United States Oc- 
tober 17, 1918, and referred to the 
Committee on Military Affairs, is an 
important measure, not only to those 
states on whose roads there has been 
of late a great deal of army motor 
traffic, or where the traffic carried has 
been abnormal on account of war acti- 
vities, but it will help indirectly the 
good roads movement throughout the 
entire country. It gives the Secre- 
tary of War the right to take over and 
establish those highways that will be 
of greatest military value to the coun- 
try. Everyone interested should write 
his representative in Congress to aid 
in having it speedily passed. The full 
text of the bill is as follows: 


A BILL to provide for the taking over, 
improvement, relocation, construction 
and maintenance of a system of na- 
tional highways and state highways, 
designed to facilitate the movement of 
troops, equipment, munitions and sup- 
plies, and to promote the general wel- 
fare of the people of the United States. 


Be it enacted by the Senate and House 
of Representatives of the United 
States of America in Congress as- 
sembled, 


That in order to meet the extraor- 
dinary wear and damage to the public 
highways by reason of their use by 
or on behalf of the Federal Government 
and to guarantee that their condition 
will be such that a continuous service 
can be made thereof, the Secretary of 
War is authorized and directed to take 
over a comprehensive system of roads 
throughout the United States, designed 
primarily with a view of facilitating the 
movement of military troops, equipment, 
munitions and supplies, but at the same 
time, so far as reasonably compatible 
with said purposes, with a further view 
to accommodating the Postal Service, 
facilitating interstate and foreign com- 
merce, aiding agricultural and manu- 
facturing pursuits, and promoting the 
general welfare of the people of the 
United States. To these ends the Secre- 
tary of War shall confer with the au- 
thorities having in charge the construc- 
tion of highways in the several states, 
and in such conferences shall disclose, 
so far as reasonably practicable, the 
outlines of his plans for highways de- 
signed for military purposes, to the end 
that unnecessary duplication of high- 
ways be avoided, and that highways 
constructed for other than military pur- 





poses may be in a strategic location 
wherever reasonably possible. 

Sec. 2. That said system may be un- 
dertaken and completed in such install- 
ments or divisions as may seem to the 
ary of War expedient and desir- 
able. 

Sec. 3. That the Secretary of War 
shall forthwith proceed to take over, 
improve, construct and maintain such 
roads of said system of highways as 
are most necessary to the welfare of 
the people of the United States. 


_ Sec. 4. That for the purpose of defray- 
ing the expenses pertaining to the tak- 
ing over, improving, constructing and 
maintaining of the said highway sys- 
tem aforesaid, the sum of $100,000,000, 
or so much of said sum as may be 
needed for said purpose, is hereby ap- 
propriated, out of any funds in the 
treasury of the United States not other- 
wise appropriated. 

Sec. 5. That the Secretary of War 
shall make an annual report to Congress 
showing the manner in which the pro- 
visions of this Act have been carried 
out and expenditures made thereunder. 

Sec. 6. That out of the appropriation 
made by or under this Act, the Secre- 
tary of War is authorized to incur 
such expense as he may deem necessary 
el carrying out the provisions of this 

ct. 

Sec. 7. That the Secretary of War is 
authorized to make rules and regula- 
tions for carrying out the provisions of 
this Act. 

Sec. 8. That the term “highways” 
used in this Act shall include bridges 
and culverts. 


Sec. 9. That this Act shall be in force 
from the date of its passage. 





Baseball Over There. 


The more the draft officials did to 
baseball here the better it flourished in 
Europe, where it is getting a firm hold 
on all the Allies. A London visitor tells 
of a recent game in London, in which 
East Indians took part. One of these 
approached the plate at a crucial mo- 
ment and cried aloud: 


“Allah, give thou me _ strength to 
make a hit.” 


He struck out. 

The next man up was an Irishman. 
He spat on the plate, made faces at 
the pitcher, and yelled: 

“You know me, Al.” 

He made a home-run. 


LEWIS A. ADAMS, our assistant su- 
perintendent, now with the Quarry- 
men’s Regiment in France—the _ 28th 
Engineers—has written me to send him 
my copy of Pit aND QuarRRy. As I want 
that myself, please send to him direct. 
—H. E. Adams, superintendent, The Ohio 
Quarries Company, Amherst, O. 
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Care of Trucks in Winter. 


Last winter the service stations were 
overrun with repairs on cylinders and 
radiator replacements on account of 
neglecting to protect the cooling sys- 
tems. The cost of these replacements, 
says B. A. Sternberg, of the Gramm- 
Bernstein organization, aggregated a 
sum which would have been sufficient 
to purchase anti-freezing solution for 
eight winters or more, and he gives 
some timely advice to truck-owners. 


When the temperature drops to zero 
and below, the use of one part of al- 
cohol (wood or denatured) is advised, 
with every two parts of water, giving 
careful consideration to the fact that 
alcohol evaporates, and a little must 
be added now. and then to maintain 
the proportional mixture. 

Another good solution is mixing two 
pounds of calcium chloride to every 
gallon of water where the temperature 
is about 15 degrees above zero. At 
zero and 15 degrees below use four 
pounds to every gallon of water. It is 
most important to purchase the best 
grade of calcium chloride, inasmuch 
as the better the quality, the less the 
presence of acid. 

The use of glycerine is deprecated 
because it not only produces a bad 
odor, but also affects the rubber tub- 
ing and connections, thereby causing 
trouble. 

Before supplying the cooling system 
with the solution, it is advisable to re- 
move the bottom crank-case, clean it 
thoroughly with kerosene, inspect the 
oil feed line and remove all dirt. See 


that the screen by the oil pump is in 
good condition, and test the oil pump. 
Thoroughly clean the cooling system 





with soda—wash out and drain sev- 
eral times before adding solution. 

Remove all carbon from the motor, 
grind the valves and make all neces- 
sary adjustments. 

Refer to the instruction book on the 
proper kind of oil to use for the win- 
ter. If you have no instruction book, 
ask the local dealer and follow all the 
instructions as they are set forth. 

House your truck in a warm place, 
and when starting a cold motor, allow 
it to throttle at a low speed, until all 
of the oil has thinned. 

Observing the above precautions will 
assure a serviceable truck for the win- 
ter; neglect of them will cause ex- 
pense and delays. 





Wire Rope in Winter 


If you use wire rope on equipment 
that cannot be operated in winter be 
cause of the weather, it will be a high- 
ly economical move to see that it is 
correctly lubricated before being 
stored. 

Rust is a worse destroyer than wear, 
so a wire rope not in use should be 
thoroughly coated with lubricant that 
will protect it from water, moisture, 
acids and other destructive agents. 
The scarcity of all steel products at 
this time makes it very necessary to 
employ every conservative means. 





Machinery and Manpower. 


In the latest of the interesting se- 
ries of pamphlets on “The Mineral In- 
dustries of the United States” issued 
by the U. S. National Museum, Messrs. 
C. G. Gilbert and J. E. Pogue point 


_ out that modern civilization is found- 


ed upon the work of machinery, as an- 
cient civilization was upon that of 
slaves. The power utilization of the 
United States is estimated at 150,000,- 
000 horsepower, and one horsepower is 


assumed to be equivalent to 20 man- 
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Used in Some of the 
Latgest Quarries in the 
Country 


And Especially in the 
Preparation of 
Glass Sand 


LEWISTOWN 
Sand Washers 


These are reasonably priced, well built, compact outfits, which 
can be easily and quickly installed. They are simple in con- 
struction and efficient in operation. Extensively used in the 
manufacture of glass sand which is so much needed today in 
the making of optical lenses for field glasses, telescopes, etc., 
required by the Government. 


If you are not acquainted with Lewistown equipment and ‘service, it 
will pay you to look into it. e 


We are in position to assist you solve your problem of whatever 
nature, if it pertains to crushing, grinding, screening, washing, drying 
and conveying, as we manufacture a full line of this machinery and 
equipment.. Drop us a line stating what you desire information on. 


Lewistown Fdy. & Machine Co. 
LEWISTOWN, PENN. 
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power. On this basis, the work annu- 
ally done in the United States, or at 
least the equivalent in such kind as 
men could perform, would require the 
labor of 3,000,000,000 hard-working 
slaves, and the use of power gives to 
each man, woman and child in this 
country service equivalent to that of 
30 servants. 





Gramm-Bernstein Agencies. 

The Gramm-Bernstein Motor Truck 
Co. announce the following changes in 
their sales organization: 


The W. W. Phelps Motor Corporation, 
Birmingham, Ala., have been appointed 
to replace the agency formerly held by 
the Newell Auto and Machinery Co. 

The Altoona Overland Company, Al- 
toona, Pa., Mr. E. Frey, manager, 
have taken on the Gramm-Bernstein line 
for Central Pennsylvania. 

Capitol Motors Corporation, Richmond, 
Va., are new distributors for the line 
in Richmond, Va. 

The Peoples Motors Company, Louis- 
ville, Ky., are new distributors. in 
Louisville and vicinity. 

The Cincinnati Oakland Company (H. 
L. Gordon, treasurer and general man- 
ager, and L. E. Manley, secretary and 
sales manager), will cover Cincinnati, 
part of Ohio, Indiana and West Virginia, 
and also Kentucky. 





Slag for Road Construction. 


For a number of years blast-furnace 
slag has been used for the construc- 
tion of roads and as a macadamizing 
agent. If properly selected, it forms a 
very good foundation, but should be 
placed at an incline in such a manner 
as to hold each lump upon its adjacent 
lumps, to prevent rocking, and then 
should be covered over with fine blast 
slag and properly rolled and consoli- 
dated afterwards. It is also success- 
fully used with tar and other bitumi- 
nous materials for footway and side- 
walk paving. As a concrete aggregate 
it is a very good . material, if clean, 
but it takes almost double the quan- 
tity of cement required with river 
gravel as an aggregate. Owing to its 
very absorbent nature it also requires 
greater care in mixing, and for this 
reason some engineers will not use it 
if other aggregates are available. It 
is principally used in this connection 
for floors of warehouses. When once 
set, concrete made from blast-furnace 
slag is very tenacious, and it is almost 
impossible to break it up with pick or 
bar.—Scientific American. 


——_.. 


Price for Crushed Stone. 


At a meeting of the Price-Fixing 
Committee held on Thursday, Novem- 
ber 7, a maximum priceeof $1.50 per 
ton (2,000 lb.) f. 0. b. cars plant was 
fixed for all Government purchases of 
crushed stone (other than railroad 
ballast or screenings) for the period 
ending December 31, 1918, within the 
metropolitan Philadelphia district, i, 
e., for the State of New Jersey, south 
of and including Trenton; the State 
of Delaware, and the State of Pennsy]- 
vania, east of and including Harris- 
burg. 





Trade Literature. 


THE Aero Pulverizer Company, 120 
Broadway, N. Y., presents bulletins 26 
and 27, both on the subject of Pulver- 
ized Fuel Combustion. The Aero Pul- 
verizer, manufactured by this company 
since 1903, is described and illustrated, 

MANGANESE steel wearing parts for 
tractors are the topic of a handsome 
illustrated booklet just issued by the 
American Manganese Steel Company. 
Besides describing these special prod- 
ucts, it gives some instructive informa- 
tion about manganese and its uses. 

BULLETIN 156, “The Diesel Engine; 
Its Fuels and Its Uses,’ by Herbert 
Haas, has just been issued -by the Bu- 
reau of Mines, and may be obtained free 
of charge while the present supply holds 
out. The lesson in economy in power 
production which America is _ being 
forced to learn under war conditions is 
inclining larger numbers daily to con- 
sider the claims of the more efficient 
engines. 





Hendricks’ Commercial 
Register 


The twenty-seventh annual edition of 
Hendricks’ Commercial Register of the 
United States for Buyers and Sellers has 
just been issued. This standard publica- 
tion is especially devoted to the interests 
of the electrical, engineering, chemical, 
hardware, iron, mechanical, mill, mining, 
quarrying, railroad, steel, architectural, 
contracting and kindred industries. Full 
lists are included of producers, manufac- 
turers, dealers and consumers, listing all 
products, from the raw material to the 
finished article, together with the con- 
cerns handling these products, from the 
producer to the consumer. There are 
2,537 pages of text matter and the. index 
to trade classifications numbers 156 
pages. covering over 50,000 trade refer- 
ences. The list of trade names, brands, 
titles of identification, -etec., numbering 
215 pages, furnishes ready reference to 
distinctive products manufactured by 
concerns listed in the work. The alpha- 
betical section contains in one alphabet- 
ical list the name, trade description and 
address of every concern appearing in 
the book. Published by the S. E. Hen- 
dricks Company, Inc., 2 W. 138th 
New York City. Price $10.00. 
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The George Haiss Mfg. Co., Inc. 142d St. & Rider Ave., New York 


The City of Providence, R.I.,Was So 
ties srnitit — deksss Outfit That 


They Bought 
Another One 


and that is as good an 
endorsement of 


THE HAISS 
DIGGING 
WAGON LOADER 


as any prospective pur- 
chaser needs. How- 
ever, we can supply you 
with ample evidence of 
the satisfaction this 
digging loader is giving 
to users all over the 
country. It will loada 
cubic yard in a minute 
at a cost of Ic. Can 
you afford to go on with hand shoveling especially under present labor conditions? 
Details are yours on request. 
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CABLEWAYS 


QUARRY or SAND PIT 
Mundy 
Hoists 


will handle your material 
quickly and cheaply. 





Let us submit you our 
proposition. 


STEAM OR 
COMPRESSED AIR 


ELECTRIC, GASOLINE 
or BELT DRIVEN 


Js. a Mundy Hoisting Engine Co. 


HOISTING EQUIPMENT NEWARK, N. J. 
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Steam Shovels 


Special attention is called to the following 
thoroughly overhauled shovels. Good as new. 


Marion 70—21'4-yard dipper 

Marion 75—4-yard dipper 

Marion 60—21'-yard dipper 

Bucyrus 70C—2!4-yard dipper 

Bucyrus 35B—Full revolving, caterpillar trac- 
tion, two dippers, I—1'- 
yard, 1—114-yard. 


LOCOMOTIVES 
1—20-ton, 11x16” Dinkeys, 36” gauge 
3—18-ton, 10x16” Dinkeys, 36” gauge 
2—15-ton, 9x14” Dinkeys, 36” gauge 
2—10-ton, 7x12” Dinkeys, 36” gauge 


DUMP CARS 


20—12-yard Western Standard gauge air- 
dump 

75— 4-yard Western 36” gauge, steel beam 

50— 4-yard Western 36” gauge, wood 

13— 4-yard Oliver, wood beam, 36” gauge 


PUMPS 


I—Novo Centrifugal Pump, 4” suction, 4” 
discharge 

1—F. M. Centrifugal Pump, Size 5. 

3—Emerson No. 3 Pumps 

2—Emerson No. 2 Pumps 

2—Emerson No. 4 Pumps 


All equipment we offer is thoroughly repaired 
before shipment. 


H. Kleinhans Company 


Union Arcade PITTSBURGH, PA. 
= 
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MARSH’S 


Quarry Specialties 
GUARANTEED 


CRUSHERS 
1—No. 2 Gates Style D 
1—No. 3 Gates Style D 
1—No. 4 Gates Style K 
2—No. 5 Austin 
1—No. 5 Gates Style D 
1—No. : Gates Style > 


COMPRESSORS 
1—Imperial XB2, Ingersoll Rand, capacity 
2,400’, belt driven 
1—Laidlow Dunn Gordon, 2 stage, ca- 
pacity 600’, belt driven 
r 1—Bury, 2 stage, capacity 400’, belt driven 
1—Sullivan, 2 ae 1,800’, steam driven 


1—No. 6 Gates Style K Complete plant 1—Ingersoll Rand, 2 stage, 1,000’, steam 


1—No. 7% Austin a jae plant 


1—No. 8 Gates Style 
1—No. 9 Gates Style K 


riven 
2—Bury Duplex 500’ capacity each 


CARS 
No. 12 
215024 Ba lg ition 30—2% yd. Steel Austin end dump 
1—20x24 Traylor od Crushers 15—2% yd. Gates Austin end dump 
1—10x20 Blake Jaw Crushers 20—1% yd. Western side dump, 36 


ELEVATORS 
1—No. 5 Gates 60’ Centers 
1—No. 6 Gates 60’ Centers 


gauge - 
30—4 = 3 Western side dump, 36” gauge 
20—12 yd. Western side dump, standard 


gauge 
1—No. 7% Austin 60’ Centers 50—1%4 yd. Koppel side dump, 24” gine 
1—No. 9 McCully 60’ Centers 100—60,000 Capacity Gondolas and 


SCREENS 
2—32x 9 Austin. 
1—40x14 Gates 
1—48x18 Austin 
1—60x20 Gates 
RAIL 
1,000 tons 45-lb. Relayer 
300 tons 35-lb. Relayer 


standard gauge 


LOCOMOTIVES 
1— 9x14 Baldwin, 36” gauge 
1—10x16 Vulcan, 36” gauge 
1—10x16 American, 36” gauge 
2—11x16 Vulcan standard, 36” gauge 
2—12x18 Vulcan standard, 36” gauge 
2—19x24, 45 ton, 6 wheel switchers 


10,000 feet 24” gage Koppel Track 2—19x24 10 wheelers, and others 
BOILERS Se 
a 1—Loomis Well Drill 
1—25 H. P. Vertical i 
- . 1—Cyclone Well Drill 
1—50 H. P. Vertical Ohio 1—Star Well Drill 
2 © H. 4 ie ws on — 1—Keystone Well Drill 
irebox on ski 8—3% Sullivan Tripod Drills 
2—300 ii. P. Water Tube SHOVELS 
ENGINES 


1—22x42 R. H. Vilter Corless with con- 1—No. 0 Thew Standar 


denser and pump 
1—14x22 Vilter aise 
1—60 H. . Erie 
1—80 H. P. Buckeye 


1—No. 0 Thew Traction, % yd. 

d gauge, % yd. 
1—No. 1 Thew Traction, 1 
1—No. 2 Thew Standard gauge, 1% yd. 
1—Model 41 Marion, 1% yd. 
1—Model 61 Marion, 2% yd. 


1—125 H. P. Buckeye 1—70C Bucyrus, 2% yd. 
2—200 H. P. Hamilton Corless 1—95C Bucyrus, 3% yd 
1—500 H. P, Vilter Corless and others 1—36. Marion ee hg 1% yd. 


We Own or Control All of the Above and Guarantee 
Every Item to Be Exactly as Represented 


Write, 


Wir or Telephone at Our Expense 


Machinery Warehouse & Sales Company 


CRUSHING PLANTS 


Successors to 


ons anova GEORGE C. MARSH & CO. secoNencssons, 


LOCOMOTIVE CRANES 
LOCOMOTIVES 
QUARRY CARS 
ELEVATORS 

SCREENS 

STEEL DUMP CARS 
CLAM SHELL 
BUCKETS 


’ ; TRENCH MACHINES 
Contractors & Railway DRAG LINE EXCAVA- 
Equipment TORS 
ROLLER 
Telephone Harrison 6904 ee a ERS 
General Offices CONCRETE MIXERS 


744 Old Colony Building, CHICAGO — Engines 
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STEAM SHOVEL FOR SALE 


Type Al, % yd. Thew, revolving, 
traction type steam shovel. Used very 
little. Absolutely as good as new. 
Real bargain for quick sale. 


CHALLENGE COMPANY 
1404 West 12th St., Kansas City, Mo. 








Used Plow and Crucible Steel Cable 


Have sold four carloads this season 
and have on hand 40,000 feet in various 
sizes and lengths, *6x7 and 6x19 con- 
struction, all carefully selected, 90% 
efficiency. Will ship subject to in- 


spection. 
B. CARPENTER, 
118 N. La Salle St., Chicago 











FOR SALE 


Crushed stone plant in Central New 
York. Exceptional production facilities 
and quality of stone for fluxing and 
commercial purposes. Market for entire 
production. Labor and material guar- 
anteed. Address N. S., care Pit & 
Quarry, Chicago. 


“FIRST —Get Bulletin 250, 88 pages, Bargains” 
ZELNICKER inST. LOUIS 


BEFORE BUYING OR SELLING 
RAILS 
LOCOMOTIVES—CARS—CRANES 


SHOVELS—MACHINERY—PILING, ETC. 








WANTED, SALESMAN 


One who is familiar with sand 
and gravel machinery and with 
experience in selling to sand 
and gravel producers. Address 
R. D., Care PIT & QUARRY. 


FOR SALE 


Locomotives 
3-Std. gg. 6 wheel 
switches—18x24 cylinders 
excellent condition. 


THE FRED R. JONES CO. 
139 N. Clark St., Chicago, IIl. 








MACHINERY SALES- 
MAN WANTED 
One who is familiar with the 
PIT & QUARRY field. Write 
fully. 
M. B., Care PIT & QUARRY. 








Wanted—Superintendent at a large 
Ohio Quarry producing 2,500 tons 
crushed stone daily with capacity for 
considerably more. Responsible man 
of executive ability and large experi- 
ence to take entire charge of plant. 
All yesr proposition. High class re- 
sponsible company. Address P. D., 
care Pit & Quarry. 


No. 8 and 5 
GATES STYLE D CRUSHERS 


12x24 and 9x18 Jaw Crushers. 

Cyclone traction steam drill, 514” holes. 
Link belt wagon loader with motor. 
Western, 12-yd., 6-yd., 4-yd. dump cars. 


Ingersoll, 1900’, 1200’ and 500’ cap. 
air compressors. 


7x10 Mundy 3-drum hoist with boiler 
and swinging gear. 


DONAHUE & CO. 


20 W. Jackson St. CHICAGO 














Wanted 


One second-hand No. 
4 Gates Crusher. Must 
be of late make and in 
good condition. Address 
—Belvidere Stone Com- 
pany, Belvidere, Illinois. 














Complete Gravel Plant 
Equipment for Sale 


Complete gravel plant, in- 
yea %-yd. Pioneer back- 
i. bucket, 7x10 c. 
). hoist, rotary washer, 
cable, etc., ready to set up 
and _ operate n_ splendid 
condition——a bargain for 
immediate sale. 
Also some real bargains in sand 
and water pumps, at prices that 
make it worth your while to invest 
now for future needs. 


Mansfield Engineering Co. 
INDIANAPOLIS, IND. 
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FOR SALE 


Immediate Delivery 


NEW TOOL STEEL 


2% in.—Jessop’s Cruciform Steel 


1%4in—Jessop’s Special Drill 
Steel 


114in.—Jessop’s Special Drill 
Steel 


1% in.—Jessop’s Special Drill 
Steel (octagon) 


Approximately 10,000 pounds 


DRILLS 


4—Ingersoll-Rand Rock Drills, 


complete with weights and 
tripods, model No. 54-L. G., 
shop numbers 19705, 20095, 
20391, 22393. 


4—Leyner-Ingersoll Piston 


Type Air Drills, shop num- 
bers 18-12896, 18-12903, 18- 
12889, 18-12901. 


OSCAR DANIELS COMPANY 


First National Bank Bldg., Chicago, Ill. 




















STEAM 




















SHOVEL 


Marion Model No. 20 
with | 1-4 yard dip- 
per as good as new. 
Can make immediate 
shipment. 


CALUMET IRON 
& METAL CO. 


327 S. La Salle St., Chicago, Ill. 








READY TO SHIP 


1—Browning Locomotive Crane, 
10-ton, 4-wheel, through 
shops. 

1—Orton & Steinbrenner Loco- 
motive Crane, 18-ton, 
8-wheel, M. C. B. 

1—Thew Steam Shovel, No. 0, 34 
yd., traction. 

1—Thew Steam Shovel, No. Al, 
% yd., traction. 

1—Bucyrus, 100-C, standard 
gauge, 4-5 yd. 

1—Austin Gyratory Crusher, No. 
4, rear drive. 

1—Wheeling Jaw Crusher, 10x 
16, manganese jaws. 

3—Baldwin Locomotive, 18x24, 
6-wheel swicthers, through 
shop. 


Also 
Air Compressors Hoisting Engines 
Boilers Road Rollers 
Large Crushers Derricks 


Write for particulars and prices, 


MOORE BROS. 
39 S. La Salle St. Chicago 
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For hard service there is no belting better adapted, 
more dependable or economical than the following brands: 


FOR CONVEYOR 


Giant, Relio or Supremo Brands 


FOR ELEVATORS 


Silvertown or Fortune Brands 
FOR TRANSMISSION 
Matchless, Rainbow, Four Ace or Giant Brands 


Our Engineering Department will be glad to aid in the solution of 
belting problems. 





Mechanical Goods Division 
NEW YORK 
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‘lt HégmmmenvemOne Minutes Trouble” 


Let us tell you the rest 


of the story 


BELL LOCOMOTIVE WORKS, INC. 


80 Church St. NEW YORK, N. Y. 














That’s what Mr. Mon- 
teith says abont the 


BELL 


OIL-BURNING 
LOCOMOTIVE 


: He is superintend- 
ent of the world’s 
largest under- 
ground limestone 
quarry—that of the 

Low Moor Iron Co., of Low 

Moor, Virginia. 


He knows machinery, for he’s 
handled much of it. His Bell 
Locomotive has earned this 
praise because it withstands 
severe usage and costs little 
to operate. 




















Union Steel 
Rivetless Chains 








ILITY), One-Piece Rivetless Construction (PERM 
Money Saving Service. Bushing Chains, Roller Chains, Attachment Links, Buckets, 


Sprockets, Elevators, Conveyors, etc. 


THE UNION CHAIN & MFG. CO. Seville, Ohio. 










“The Chain of Double Life” 
Fits Cut and Std. C. I. Sprockets 
1 to 12 in, pitch. 


ri Carbon Links (STRENGTH) Large Giannis, _ pera Bearings (DUR- 


ENCY) insure Trouble-Proof 























Patents Secured to Protect Inventions 





Royal E. Burnham 


Patent Attorney 
Real Estate Trust Bldg., Washington, D.C. 


TRADE MARKS 





Registered in United States Patent Office 








Chicago Perforating Co 





2445 West 24th Place 
Tel. Canal 1489 CHICAGO, ILL. 




















PERFORATED METALS and 
SCREENS OF ALL KINDS 
MATERIAL IN STOCK 
PROMPT SHIPMENT 
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IF YOU 
WHAT YOU 








DON'T SEE 


WANT 


ADVERTISED 


Write 
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875 Rand McNally Bldg. 
CHICAGO 














Dump Cars 
Portable Track 











Standard and Specially Designed 
Platform Cars 




















Complete Industrial Railways 


KOPPEL INDUSTRIAL 
CAR & EQUIPMENT CO. 


urchaser 
renstein — Arthur Koppel Co. 


Write for 











Complete 











Catalog 











yj | 








PIT AND QUARRY 


—— 


31 











actor a 


Perforated Metal Screens 


FOR STONE, SAND, GRAVEL, ETC. 


Plates flat; rolled 
to diameter or ra- 
dius for revolving 
and conical screens 
butted or lap joints 


77% 
pigs # 


Elevator 


Buckets 
in all styles and 





IHENDRICK MFG. CO., 32,Dundaff,, Strset 




















For 
Driving 
and 
Conveying 
“V-B”- Belt 
White Seal Belt 
Ampere Canvas 





Belt 
Write 
Victor-Balata & Textile Belting C 
ictor-balata extile belting Co. 
““V-.B” (Victor Balata) Belt 
Manufacturers of 1 “WHITE SEAL” “AMPERE” and 
“SPECIAL” Grade Canvas Stitched Belting 
Main Sales Office: 38 Murray Street, NEW YORK, N. Y. 
BOSTON CINCINNATI CHICAGO FACTORY 
27 High Street 212 E. 2nd St. 167 N. Market St. Easton, Pa. 
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THE POWER MFG. C 





THE FIRST RATE OIL ENGINE 





Built entirely in our new big plant where “Primm”’ ideals— 
strength, simplicity and efficiency—can be made certain. Uses 
any kind of oil-fuel and adapted to any motive power purpose. 
Liberally guaranteed. Let us help you on your power problem. 


A Size and Type for Every Need Illustrated in Our Catalog 


O., Dept. No. 3 MARION, OHIO 
Visit Our Big Modern Plant 























Formerly of ERIE, PA. 








For handling sand, 
gravel, and other solids 
in suspension at a mini- 
mum cost, use 


Erie Sand-Gravel 
Dredging Pumps 


Small sizes as well 
as largest ones are 
designed to give maxi- 
mum output and great- 
est wear for a given 
weight. 


Tell us your conditions, giving total vertical lift with length or . 
pipe line, and ask for Bulletin P-33 


ERIE PUMP anp ENGINE WORKS 


MEDINA, N. Y. 














PIT AND QUARRY 33 














A Thousand Tons of Marl Daily 
With This PLYMOUTH Locomotive 
UP at St. Mary’s, Ontario, the firm of St. Mary’s 


Cement, Limited, has several problems rolled 
into one—and.PLYMOUTH Gasoline Locomo- 
tives are helping straighten them all out. 

i, First, there’s a big volume of material to be dug 


an and handled; then it has to be delivered to the clay storage, which 
Is means a pull up a five per cent. grade from the pit. 


i- This PLYMOUTH is handling a thousand tons of marl or clay 
every 10 hours; moving a two-car train with ease up the five per 
cent. grade, and meeting the Company’s expectations in every way. 


| The Customer’s Testimonial: 
f} “Send Us Another PLYMOUTH” 


The business grew beyond the Company’s existing facilities, so they en- 


ll larged—a part of the new equipment being another Locomotive like the first one. 
re A PLYMOUTH Gasoline Locomotive will help you to counter rising 
ci- costs.and labor shortage, both at one stroke. It will put your business on a 
t- real efficiency basis and will help prepare you to handle the rush seasons as 
at they arrive. 


Write Us Now for Interesting Particulars 
About the PLYMOUTH 


—what it has done for American industry in nearly every kind of hauling. Important facts for you, your 
Superintendents, and everyone concerned with your hauling questions. 
No obligation—write us now. 


THE J. D. FATE COMPANY 


Y 206 Riggs Avenue PLYMOUTH, OHIO 
: Sales Representatives in all Principal Districts 


—” 
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THE MICHIGAN HOIST 
IS A GIANT FOR WORK 


It is a time and money saver in heavy dock work and 
stationary hoisting of all kinds. “Occupies only five 
square feet of floor space. 

Operated with one lever and is instantly reversible. 
Equipped with a friction for fast lowering if desired. 
Built:for long service and hard wear. The two cylin- 
ders have well-fitted, easy-running pistons and all con- 
necting rods and crank are made of the best steel ob- 
tainable. . 

All bearings heavily babbitted—driving gears are per- 
fectly fitted and lined up so as to run smoothly, prop- 











erly shielded by guards. t 

The two winch spools are 10 inches long—the drum is 
14 by 26%. 

We can make prompt shipment if we receive your order 
soon. 





Yours for Hoisting Service 


READY FOR IMMEDIATE «oe 
SHIPMENT Michigan Dredge Co. 


Bay City, Mich. 


0S G 1 0 D 9 9° 1-Yard Traction 

NNN Fe, Revolving Steam Shovel 
The wide range of action and High 
Dump makes this shovel especially 


popular for Stripping, High Loading 
and Deep Cut Excavating. 


P \\. THE OSGOOD COMPANY, Marion, 0 
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Just Like Comets 
Advertisements 
Carry vivid tales that tell of 


BUSINESS PROGRESS 


Educationally, advertise- 























ments are concise state- 
ments of the most skillful 
application of the best 


ideas of the times. 


Through 


Pit 482 Quarry 


you may discern the signs 


of the times. 


An Observer Looking ‘*Through"’ Read the “Ads 
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HE “Grasselli’’ organization may be over- 
sold on its physical product but it can 
never be oversold in the good opinion of its 
customers, their confidence or their good will. 


That confidence is a continuous force, always going, 
never standing still. 


For years the “‘Grasselli” organization strived with 
might and main to create this confidence, this good 
will; to establish a valuable asset rather than a dead 
loss. The continued building of this confidence is 
an assurance of good will. 


We will be glad at any time to furnish detailed 
information regarding ‘‘Grasselli” products. 


THE GRASSELLI POWDER CO., 
Cleveland, Ohio. 
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Fone DU PONT AMERICAN INDUSTRIES <ccummexmm Eq] 
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Keep the Quarries Going All Winter 


HE maintenance of 

highways for war- 

time trucking calls for 

stone and more stone. 

There should be no let- 

up at the source of sup- 

ply. The use of Red 

Cross Explosives in quarrying will enable 

blasting operations to proceed without inter- 

ruption through the coldest weather. There 

are .few blasting jobs that cannot be accom- 
plished by 


Red Cross Explosives 


svennooenensses: 


TSO COCO OOAOOOO) Be 


low-freezing. 


Extensive field study has brought to the 
Du Pont Company an intimate knowledge of 
quarry problems and their solution. 


Efficient and economical methods for 
benching, snake-holing, well-drilling and 
gopher-holing are described in detail in 
“Modern Quarrying.” <A copy of this booklet 
will be sent free on request. 





E. I. du Pont de Nemours & Co. 


Powder Makers Since 1802 
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Wilmington, Delaware 
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and they have the added advantage of being 
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EasyToStack' 


Pile them as high as you please—Valve Paper Bags are 

easy to stack. ‘They are quickly and automatically filled 

and require no twine or labor for tying. Are ready for 

shipment when removed from automatic filling machine. 

These are the reasons 95% of all the Hydrated Lime 
producers use 


VALVE BAGS - 


Eliminate trouble and delay in handling, and 
the possibilities of claims for short weight. 
Used everywhere for bagging lime, cement, 
plaster, etc. Specify Valve Paper’ Bags. 


URSCHEL BATES VALVE 
BAG COMPANY 


Toledo, Ohio 


Bates Valve Bags 
Easy to stack 
Can’t leak 
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subsequent separation may be accom- 
plished by either of two methods. 

According to the first method the 
rock fragments are loaded into cars 
by hand, and accumulations of debris 
are loaded in the same way. For 
small quarries such procedure may be 
justified, but under conditions of labor 
shortage the method is too slow and 
laborious to be recommended for quar- 
ries of any considerable size. 

The second method is in common use 
in the larger quarries. The rock frag- 
ments, together with waste material, 
are loaded with a steam shovel, a 
method that is economical of labor, 
and the separation of good rock and 
waste is accomplished by screening or 
by washing in conjunction with screen: 
ing. From the standpoint of labor sav- 
ing, this method is greatly to be pre- 
ferred. One objection to the method is 
the waste that results from the finer 
rock fragments passing through the 
screens with the debris, though this 
waste may be partly overcome by 
screening the rock to various sizes 
and discarding only the finest grade of 
material. 


REMOVAL OF OVERBURDEN BEFORE 
QUARRYING. 


While shooting down rock and over- 
burden together, and subsequently sep- 
arating them by sorting, screening or 
washing, may, as stated above, be jus- 
tified under certain circumstances, the 
removal of overburden prior to rock 
blasting offers definite ddvantages. 

In their natural occurrence service- 
able rock and waste material are as a 
rule distinct, and are separated by a 
well-defined boundary. An exception 
to this rule is the occurrence of clay 
seams or pockets in the rock ledge. 
Where any considerable amount of de- 
bris is originally unmixed with the 
rock, it is obviously a poor policy to 
mix rock and waste by blasting them 
down together when their subsequent 
separation is demanded. It involves 
unnecessary handling of waste, and in 
rainy seasons the presence of sticky 
clay with rock impedes operations and 
renders separation difficult. A better 
plan is to remove overburden as com- 
pletely as possible before blasting the 
rock ledge. 

Various methods in common use for 
the removal of stripping have been 
described in other publications of the 
Bureau of Mines. The purpose of the 
present publication is to give special 


consideration to their respective labor 
requirements. 
Various MerHops CoMPARED. 

Loading waste material into dump 
carts or cars with hand tools is doubt- 
less recognized by most quarrymen as 
involving the most prodigal use of 
labor, per ton of material removed, of 
any method in common use. Fortu- 
nately, it is not commonly employed 
except in very small quarries. 

Where the overburden rests on a 
reasonably smooth rock surface, and 
the dumping ground is near by, the 
employment of teams and scrapers re- 
sults in a pronounced saving of labor 
over hand methods. Where the waste 
must be moved a considerable distance 
a method has been noted whereby the 
scraper loads are dumped through an 
opening into wagons on a depressed 
roadway, the soil being thus handled 
in two operations. Under such cir- 
cumstances wheeled scrapers are to be 
preferred, for thus a single operation 
will suffice, and such simplification re- 
duces the labor requirement. 


A drag-line scraper alone has been 
used effectively where conditions are 
favorable, and a drag-line scraper used 
in conjunction with dump cars, as 
described in Bulletin 160, may be used 
to advantage. By either method the 
heaviest burden of the work is accom- 
plished by machinery, and the labor re- 
quirement is not high. 


The most popular stripping equip 
ment for large quarries is the steam 
shovel. It requires a small gang of 
men, and when properly handled and 
well supplied with cars can load a 
great mass of material in a day. Effi- 
cient service depends on strong me- 
chanical construction, adequate care, 
and operation by a skilled runner. 
Where inefficiency in steam shovel 
operation is in evidence it usually re- 
sults from inadequate car service for 
removal of loaded material rather than 
from improper handling of the steam 
shovel itself. 


While the first cost of a steam shovel 
is high, with proper care the cost of 
maintenance is not excessive. Where 
the rock surface is fairly uniform and 
level the steam shovel is probably the 
best equipment for loading any con- 
siderable thickness of overburden. 

A stripping conveyor to be used in 
conjunction with a steam shovel is 
illustrated and described in a former 
publication. Such equipment cannot 
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Used in Some of the 
Largest Quarries in the 
Country 


And Especially in the 
Preparation of 
Glass'Sand 


LEWISTOWN 
Sand Washers 


These are reasonably priced, well built, compact outfits, which 
can be easily and quickly installed. They are simple in con- 
struction and efficient in operation. Extensively used in the 
manufacture of glass sand which is so much needed today in 
the making of optical lenses for field glasses, telescopes, etc., 
required by the Government. 


If you are not acquainted with Lewistown equipment and service, it 
will pay you to look into it. 


We are in position to assist you solve your problem of whatever 
nature, if it pertains to crushing, grinding, screening, washing, drying 
and conveying, as we manufacture a full line of this machinery and 
equipment. Drop us a line stating what you desire information on. 


Lewistown Fdy. & Machine Co. 
LEWISTOWN, PENN. 
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be generally employed, for it is appli- 
cable only to quarries where the over- 
burden may be conveniently disposed 
in the pit formed by removal of the 
good rock. 


With adequate water supply, proper 
drainage, and sufficient waste-disposal 
area, hydraulic stripping is probably 
the most economical of labor of all 
methods in common use. With two 
men at the pumping station and two 
to handle the nozzle, a great mass of 
debris may be washed down in a single 
day. The rate of removal depends on 
the size of the nozzle, the available 
water pressure and the consistency of 
the soil. ‘Fhe rate of progress may be 
retarded if the overburden is hard, for 
it may be necessary to bore it with a 
soil auger and blast with powder. The 
presence of numerous boulders may 
also render hydraulic stripping diffi- 
cult. 


As labor is the chief cost item in 
stripping, the cost per cubic yard is 
a fair indication of the relative labor 
requirements of various processes. The 
following figures representing mini- 
mum costs noted by the writer during 
field investigations may be of interest 
in this connection: Hand shovel and 
dump cart method, 30 cents per cubic 
yard; steam shovel and cars hauled by 
dinkey engine, 16 cents; steam shovel 
and stripping conveyor referred to 
above, 3 cents; drag-line scraper (to 
loading platform only), 3 cents; hy- 
draulic stripping, 3 cents. 


LaBor EcoNoMy IN DRILLING. 


For multiple-bench or snake-hole 
quarrying tripod drills are generally 
used, though of late years large ham- 
mer drills have been used successfully 
by many operators. For ledges not 
exceeding forty feet in thickness wagon 
drills are successfully employed in a 
few localities. For single-bench quar- 
rying, with the quarry face twenty-five 
feet or more in height, churn drills are 
now widely used. 


Tripod drills require two men each,,. 


a runner and a helper, except that in 
some instances one helper is deemed 
sufficient for two drills. Hammer 
drills require no helpers, and are, 
therefore, more economical of labor 
than tripods. Wagon or churn drills 
usually require two men each, though 
some electrically operated churn drills 
employ only one man each. 


The churn drill, while it is a com- 
paratively recent type of equipment in 
limestone quarries, is rapidly gaining 
in favor and is in successful use in a 
great many places. While there are 
conditions where it is claimed that 
other types of drills render better 
service, from the standpoint of labor 
requirements the churn drill has this 
advantage, that it accomplishes the 
work of four or five tripods or hammer 
drills with no greater labor titan is 
required for a single tripod. A quarry 
operator in Pennsylvania claims that 
one churn drill, one tripod and one 
hammer drill accomplish as much as 
was formerly done in the same quarry 
with five tripods and three hammer 
drills. Estimating the labor require- 
ment conservatively, the old’ method 
would require eleven men and the new 
method five. ¢ 

One Texas operator reports that 
when he employed five tripod drills 
his. plant was frequently shut down 
through lack of rock; and when one 
churn drill was substituted for the five 
tripods the plant was continually sup- 
plied, and the drill was used part of 
the time only. 

As in the case of stripping, the rel- 
ative direct cost of drilling with 
various types of equipment is a fair 
measure of their relative labor require- 
ment. §S. R. Russell,* in an article en- 
titled “Loading and Shooting Big Blast 
Holes,” estimates that the average cost 
of steam tripod drilling is about 8 cents 
per cubic yard of rock quarried, while 
the average cost of churn drilling is 
about 2 cents. These figures indicate 
that the churn drill promotes labor 
economy; 

eWhen churn drills are employed, not 
only is there a decided saving of labor 
in the actual drilling process, but their 
employment may also result in a 
marked saving of labor in other de- 
partments. Where tripod drills are 
employed in deep quarries the face 
must be worked down in a series of 
benches. Bench cleaning is, therefore, 
necessary, and tracks must be moved 
frequently. One quarryman reports 
that the introduction of churn drills 
released fifteen men formerly employed 
in operations now rendered unneces- 
sary by the introduction of the new 
equipment. 


**Blast-hole Drilling with Keystone 
Cable Drills,” published by Keystone 
Driller Co., Beaver Falls, Pa. 





